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OST of the published reports on 
ACTH and cortisone are con- 
cerned with the antirheumatic and 
antipyretic effects of these substances. 
The biochemical metabolic effects are 
usually considered undesirable. The 
published report of Hench, Kendall, 
Slocumb, and Polley’ has emphasized 
that what may be undesirable in one 
patient may be desirable in another. 
These authors report that one of the 
earliest effects of cortisone is stimula- 
tion of appetite with gains in weight. 
Of twenty-one patients given cortisone 
twenty had increased appetites, and 
for eleven patients the increase in ap- 
petite was insatiable. The intake of 
one patient on a free diet was checked 
and found to be 6,000 calories a day. 
According to these authors, patients 
receiving cortisone experienced two 
types of gain; a progressive nutri- 
tional gain not quickly diminished 
when cortisone was discontinued, and 
rapid, fluctuating, unstable weight 
gain due to the retention of fluid 
which disappeared quickly within a 
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few days after cortisone was discon- 
tinued. They concluded that it was 
not easy to distinguish between the 
two types of weight gain or to estimate 
how much of the increased weight gain 
was due to improved nutrition. The 
following investigations were under- 
taken to define more exactly the par- 
tition of the weight gain between 
nitrogen retention and fluid retention 
when cortisone is administered. 


PROCEDURE AND METHODS 


Intake-—The following balance 
studies were accomplished by offering 
patients scheduled for cortisone thera- 
py the following qualitatively stand- 
ard diet: 


Breakfast Grams 
Orange juice 100 
Dry cereal 15 
Fat-free eggs 100 
Bread 30 
Butter 10 
Sugar 5 
Whole milk 240 


Lunch 

Chopped beef 45 
Fat-free potatoes 67 
Lettuce 50 
Canned peaches 100 
Bread 15 
Butter 10 
Whole milk 240 


Dinner 


Chopped beef 45 





THE JOURNAL 


Potatoes 67 
Tomatoes 50 
Canned applesauce 100 
Bread 15 
Butter 10 
Whole milk 240 


8 p.M. Nourishment 
lee cream 70 


Unsalted crackers 16 


All rejects were accurately weighed 


as were the additional amounts con- 
sumed by the patients on an unlimited 


intake. The average values for sodi- 
um, potassium, and nitrogen contents 
of foodstuffs were obtained from 
standard tables. According to Reifen- 
stein, Albright, and Wells® this intro- 
duces a possibility of at least a 10 per 
cent error but the order of magnitude 
of the changes is so great that this 
error does not invalidate the data. 

Chemical Analysis of Excretions.— 
Urine and stool collected over seventy- 
two- or ninety-six-hour periods were 
analyzed quantitatively for nitrogen, 
sodium, chloride, creati- 
17-ketosteroids, vol- 
ume, and specific gravity. After short 
line collections were 
made during the period of cortisone 
administration and were continued 
until the effect of the steroid on ap- 
petite was no longer evident. The 
chemical methods used by the Fourth 
Army Area Medical Laboratory were 
as follows: Total nitrogen, Folin; 
chloride, Schales and Schales; potas- 
sium, Breh and Gaebler; sodium, the 
uranyl magnesium acetate procedure 
of the Army Medical School; creati- 
nine, Folin; urie acid, Benedict and 
Franke. 


potassium, 
nine, urie acid, 


base studies, 


This study was conducted on two 
4-year-old white males who had 
rheumatoid arthritis, and one 11-year- 
old white male who had biliary cir- 
rhosis and pancreatic fibrosis. 


OF PEDIATRICS 


CASE REPORTS 


Case 1 (Chronic Rheumatoid Arth- 
ritis)—This 4-year-old white male 
was first referred to Brooke Army 
Hospital on April 29, 1949, beeause 
of a history of unexplained fever of 
eight months’ duration. The fever 
had been intermittent with bouts last- 
ing approximately one week and sepa- 
rated by intervals varying from a 
week to ten days. On many occasions 
during these episodes of fever a non- 
desecript macular erythematous rash 
was noted over various parts of the 
body. Family history and past his- 
tory were noncontributory except for 
a history of a systolie murmur which 
has been present since birth. 

At the time of the first admission 
the patient was 3% years of age, 
weighed 29 pounds, and was 38 inches 
tall. He appeared both acutely and 
chronically ill. Although the patient 
complained of joint pains there was 
no objective evidence of joint involve- 
ment. There was a generalized, non- 
tender lymphadenopathy present. A 
grade 2 systolic murmur, not trans- 
mitted, was heard best in the second 
left interspace. Repeated white blood 
cell counts varied from 10,000 to 
13,000 with 60 per cent of the cells 
being polymorphonuclear. The red 
blood cell count varied from 3.5 to 4.5 
million per cubic millimeter. The 
average hemoglobin determination was 
11.5 Gm. with a hematocrit of 40 vol. 
per cent. The sedimentation rate was 
consistently elevated with the determi- 
nations varying from 38 to 52. Re- 
peated examinations showed the urine 
to be normal. Repeated urine cultures 
were negative. Twelve blood cultures 
drawn at three-day intervals showed 
no growth in any type of media. No 
pathogenic bacteria, ova, or parasites 
could be found in the stools. The 
skin test for tuberculosis was negative. 
Spinal fluid was normal. Blood urea 
nitrogen was 15 mg. per cent and in- 
travenous pyelograms were normal. 
Urobilinogen was present in normal 
amounts in the stool. Repeated ag- 
glutinations were negative for ty- 
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phoid, paratyphoid, brucella, tula- 
remia, OX,,, OX:, and OXK. The 
histoplasmin skin test was positive at 
twenty-four and forty-eight hours but 
the complement fixation test was nega- 
tive. Skeletal surveys and x-rays of 
the skull, chest, and spine were 
normal. The bone marrow was some- 
what hypoplastic. Bone marrow cul- 
tures were negative. Serial electro- 
eardiographic tracings were within 
normal limits. Beta hemolytic strep- 
tococei was the predominating organ- 
ism found in throat cultures. 

The child maintained a septic febrile 
course with daily elevations of temper- 
ature to 104° F. No improvement re- 
sulted from penicillin or streptomycin 
therapy. The diagnosis remained in 
doubt until June 25, 1949, when joint 
changes typical of rheumatoid arth- 
ritis were noted in the patient’s wrists, 
interphalangeal joints, ankles, and 
spine. Supportive treatment, includ- 
ing repeated blood transfusions, did 
not improve the patient’s condition. 
Aureomyein in doses of 50 mg. per 


kilogram of body weight was started 
on July 7, 1949. On the first day of 
this treatment the patient’s tempera- 
ture became normal and remained so 
as long as the drug was continued. 


There was, however, no concurrent 
improvement in the joint involvement. 
A course of Teropterin was given for 
ten days without any changes result- 
ing. The patient was discharged on 
Sept. 12, 1949. 

On Aug. 1, 1950, the patient was re- 
admitted for cortisone therapy. At 
the time of this admission he was 
found to be 4 years, 9 months of age, 
weighed 30 pounds, and was 40 inches 
tall. His temperature was 102° F. 
The grade 2 systolic murmur was 
noted to be unchanged during the 
eighteen months this patient had been 
followed. Sedimentation rate was 36 
mm. per hour. White blood cell count 
was 12,000 with 60 per cent poly- 
morphonuclears and 37 per cent lym- 
phocytes. The red blood cell count 
was 3.4 million with 11 Gm. of hemo- 
globin. Eosinophiles were reduced 
from 40 to 0 per eubice millimeter 
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four hours after a test dose of Adren- 
alin. 17-Ketosteroid secretion aver- 
aged 1.1 mg. per day over a control 
period of seven days. Cortisone* was 
started on Aug. 12, 1950. Although 
the weather was stormy at this time 
and the patient had rather severe 
swelling, pain and tenderness in the 
involved joints, symptomatic relief 
was noted within twelve hours. The 
dose of cortisone used was 200 mg. per 
twenty-four hours for three days, 
after which it was cut to 100 mg. per 
twenty-four hours for twelve days. 
The dose was then eut to 50 mg. and 
kept at this level for an additional 
eleven days. The total dose was 2.3 
Gm. over a period of twenty-seven 
days. The results of therapy are sum- 
marized in Fig. 1. During this period 
there was a definite increase in range 
of motion in fingers, wrists, elbows, 
knees, ankles, and back. The fixation 
of the left hip was only moderately 
relieved so that the patient continued 
to limp. There was a definite decrease 
in the degree of swelling of the af- 
fected joints. The patient was afe- 
brile after twenty-four hours of thera- 
py and remained so for approximately 
ten days following cessation of thera- 
py. The sedimentation rate returned 
to normal while the patient was re- 
ceiving full doses of cortisone, but 
rose to 40 mm. per hour when the 
dose was cut to 50 mg. per day. A 
blood pressure rise to a maximum of 
150/90 was noted. 17-Ketosteroid se- 
cretion increased to 3.5 mg. per 
twenty-four hours. Fasting blood 
sugar was within normal limits during 
the course of therapy but there was a 
decreased glucose tolerance ten days 
after cortisone was discontinued. 
There were no significant changes in 
serum sodium, chloride, or bicarbon- 
ate. Serum potassium reached a low 
of 2.9 meq. two days after therapy 
was discontinued, but serial electro- 
eardiograms showed no evidence of 
hypokalemia. No abnormality of 
cephalin flocculation, serum bilirubin, 
or thymol turbidity was noted. There 


*Cortone Acetate, Merck & Co., Inc. 
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was some increase of serum protein 
chiefly because of a rising albumin 
fraction. 

Balance Studies.—This patient de- 
veloped a marked increase in appetite 
but ealorie intake was not allowed to 
exceed 1,900 calories per day so that 
his total weight gain was only 2,495 
grams. Table I summarizes the bal- 
ance studies conducted. 


Case 2. Acute Rheumatoid Arthri- 
tis—This 4-year-old white male had 
been followed in the Outpatient Clinic 
at Brooke Army Hospital since birth 
and was known to be well until five 
days before admission to the hospital. 
On March 24, 1950, he developed acute 
tonsillitis associated with a tempera- 
ture of 105° F. When he failed to 
respond to adequate doses of antibi- 
oties after five days he was admitted 
to the hospital for further investiga- 
tion and treatment. His mother and 
father are living and well and the 
patient has no siblings. There was no 


history of familial or hereditary dis- 


ease. Past history was uncomplicated 
and noncontributory. 

Physical examination on admission 
to the hospital was essentially nega- 
tive. Height was 41 inches, weight 
was 31 pounds. Temperature was 
102.4° F. There was no apparent 
explanation for his fever. 

White blood cell count varied from 
15,000 to 31,000 per cubic millimeter, 
80 per cent of these cells being poly- 
morphonuclear, and 20 per cent lym- 
phoeytes. The red blood cell count 
averaged 3.9 million per eubie milli- 
meter with a hemoglobin of 11.5 Gm. 
Sedimentation rate was consistently 
over 25 mm. per hour and went as 
high as 50. The urine was normal. 

Since this patient seemed to have 
an acute septic type of illness a thor- 
ough search was made for an etiologi- 
eal agent. Repeated cultures of blood 
and urine were negative on all types 
of laboratory media. No bacteria, vi- 
rus, or rickettsiae were recovered from 
animals or eggs inoculated with both 
blood and bone marrow. Both thick 
and thin malarial smears were ex- 


amined before and after Adrenalin 
but no malarial parasites were ever 
discovered. No pathogenic agents 
could be seen in bone marrow sections. 
Stool cultures were negative for ova, 
parasites, and pathogenic bacteria. 
Skin tests for tuberculosis and histo- 
plasmosis were negative. Spinal fluid 
was normal. Agglutinations for ty- 
phoid, paratyphoid, brueella, tula- 
remia, OX,, and OX, and heterophile 
antibody were repeatedly negative. 
Beta hemolytic streptococci were the 
predominating organisms in throat 
culture. 

The patient continued to run a sep- 
tie type of fever with daily spikes up 
to 106° F. despite therapy with peni- 
cillin, streptomycin, sulfadiazine, 
aureomycin, and Chloromycetin, singly 
and combined. Sodium salicylate was 
given in doses adequate to produce 
blood levels up to 30 mg. per cent 
without improvement. Electrocardio- 
graphic tracings at three-day intervals 
showed a persistent heart rate between 
220 and 240 until the patient was 
digitalized during the third week of 
his illness. Ten days after admission 
the patient developed bilateral pneu- 
monitis and a pericardial friction rub. 
A grade 2 systolic murmur was heard 
at the apex for several days. A non- 
deseript erythematous rash was noted 
at various times during this period. 
Although this patient was suspected 
of having an acute variety of the 
rheumatie state the diagnosis could 
not be definitely substantiated until 
April 18, 1950, one month after the 
onset of his illness. At that time the 
patient furnished the diagnosis by de- 
veloping changes in the small joints 
of the fingers, hands, and wrists which 
were characteristic of rheumatoid 
arthritis. In the next few days the 
knees and back also became involved. 
No arthritic changes could be detected 
on the x-rays of these joints. 

On May 1, 1950, the patient was 
transfused with fresh blood from a 
convalescent scarlet fever patient with 
no improvement. Neither was im- 
provement noted after the patient was 
transfused with 200 c.c. of blood from 





“Advs9y} JO B81NOD 4Si,q—'(Z BRD) FZ ‘BIA 


RES CN 
my se ae 


Z 
= 
& ° 
= 
> 
Zz 
Z 
o 
z 
= 
fe 
=) 
5 
fa 
i) 
5 
; 





























GEPPERT ET AL: 





274 


post-partum patients daily for four 
days. The patient remained acutely 
ill and wasted rapidly despite sup- 
portive treatment. Further progress 
of this patient is summarized in Fig. 2. 
Treatment With Artisone—aA rti- 
sone*® was started on May 18. The 
daily dose of 50 mg. was divided into 
equal parts and administered at 
twelve-hour intervals. This was in- 
creased by increments of 50 mg. every 
two days so that the patient was re- 
ceiving 300 mg. per day by the ninth 
day. Dosage was maintained at this 
level for six more days. The total 
amount given was 3,100 mg. No ad- 
verse side effects were noted. No clini- 
eal improvement was detected. How- 
ever, while the patient was receiving 
the maximum dose of 300 mg. a day 
the sedimentation rate dropped from 
50 to 15 mm. per hour. Before this 
steroid was administered the patient 
had no ecireulating eosinophiles and 
there was no change in urie acid/crea- 
tinine ratio following Adrenalin. 
After Artisone was discontinued the 
patient had 200 eosinophiles per eubic 
millimeter but still no response to 
Adrenalin. The sedimentation rate 
rapidly inereased to 50 mm. per hour 
after Artisone was discontinued. An 
increase in ketosteroid excretion from 
1.76 mg. per twenty-four hours to 2 
mg. per twenty-four hours followed 
therapy. There was no change in 
glucose tolerance test and the values 
for serum sodium, potassium, chloride, 
bicarbonate, protein, and blood urea 
nitrogen remained normal. The pa- 
tient continued to lose weight, was 
acutely ill and very miserable. 
Treatment With Cortisone—After 
base line studies were completed the 
patient was started on cortisone on 
June 9, 1950. The dosage was 300 mg. 
for the first twenty-four hours, 200 
mg. for the second twenty-four hours, 
and 100 mg. daily thereafter. The 
dramatic response is evident in Fig. 2. 
Within twelve hours the temperature 
returned to normal and remained nor- 
mal during the course of therapy. The 


*Artisone, Wyeth Incorporated. 
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cardiac rate also approached normal 
ranges for the first time since the onset 
of his illness. He appeared much 
brighter, less miserable, and no longer 
complained of pain. His appetite im- 
proved remarkably so that it was no 
longer necessary to feed him by tube. 
He ceased what had been a constant 
querulous whining. The generalized 
lymphadenopathy which had been 
very marked was not notable by the 
third day. The improvement in his 
joints was so remarkable that after 
forty-eight hours of therapy he was 
able to walk across the ward without 
assistance. He was also able to feed 
himself for the first time in three 
months. His wrists remained some- 
what swollen but normal mobility was 
resumed. Pain was absent. Sedi- 
mentation rate dropped from 50 to 
around 20 mm. per hour. There was 
a slight rise in hemoglobin and red 
cell count. The white blood cell count 
actually rose from 15,000 to 39,000 
without noticeable change in differ- 


ential during this course of treatment. 
An increase in blood pressure to a 


maximum of 140/90 was noted. The 
hypertension rapidly disappeared 
after cortisone was discontinued. 
After ten days of therapy when the 
patient had developed a partial Cush- 
ing’s syndrome, marked enlargement 
of the liver was discovered. Pro- 
thrombin time increased to 27 with a 
control of 18. There was an 8 per 
cent retention of bromsulfalein after 
one hour. Cephalin flocculation test 
was slightly positive (at forty-eight 
hours). Thymol turbidity increased 
from 1.75 to 7 units. There was no 
change in serum cholesterol. The ab- 
domen was very distended but no fluid 
was found on paracentesis. Flat films 
of the abdomen showed marked gase- 
ous distention. Glucose tolerance re- 
mained normal. There were no sig- 
nificant changes in serum sodium, po- 
tassium, chloride, or bicarbonate. 
Electrocardiographie tracings at three- 
day intervals showed no evidence of 
hypo- or hyperkalemia. While the pa- 
tient was receiving cortisone there 
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were no circulating eosinophiles but 
one week after therapy was discon- 
tinued the patient had 325 eosinophiles 
per eubie millimeter before Adrenalin 
and 200 per eubie millimeter following 
Adrenalin. The uric acid/creatinine 
ratio changed from 1 before Adrenalin 
to 2.77 in the urine specimen collected 
for four hours after the injection of 
Adrenalin. 

Cortisone was discontinued on June 
25 after seventeen days of therapy, 
and a total dose of 1.8 Gm. The pa- 
tient immediately became febrile and 
his joint symptoms and signs returned. 

Balance Studies.—Chiefly because 
of a marked spontaneous increase in 
intake from 1,200 to 4,000 calories per 
twenty-four hours the patient gained 
a pound a day. The total weight gain 
was 4,423 grams. Serum albumin rose 
from 3.6 to 4.4 grams per cent and 
serum globulin from 2.78 to 4.89 
grams per cent. Table II provides a 
summary of balance studies. 

Second Course of Therapy.—aAl- 


though the patient had a definite re- 


erudescence of this disease as soon as 
cortisone was discontinued, the in- 
tensity of the process was markedly 
decreased (Fig. 3). His daily tem- 
perature elevation averaged 102° F. 
compared to 106° F. before therapy. 
His appetite decreased and there was 
a progressive loss of weight. The sedi- 
mentation rate gradually rose to 50 
mm. per hour. Joint signs and symp- 
toms were not marked until ten days 
after discontinuation of therapy. 
Blood pressure returned to normal 
levels within seven days after discon- 
tinuation of treatment. Eosinophile 
count fell from 128 to 22 per eubic 
millimeter four hours after Adrenalin. 
17-Ketosteroid excretion during this 
interval was 1.5 mg. per twenty-four 
hours. 

After the patient’s weight had 
dropped from 42 to 33 pounds in a 
period of thirty-six days, cortisone 
therapy was resumed on July 31, 1950. 
Two hundred milligrams were given 
during the first twenty-four hours and 
100 mg. per day for ten days there- 
after. The dose was then diminished 
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to 50 mg. per day for an additional 
seven days, and finally 25 mg. for two 
more days. Total dose of cortisone 
was 1.6 Gm. over a period of twenty 
days. The patient again became afe- 
brile and remained so throughout the 
course of cortisone. The pain and 
tenderness in the patient’s wrists and 
knees again disappeared within twen- 
ty-four hours and there was a steady 
increase in range of motion. Sedi- 
mentation rate again rose with treat- 
ment and remained in the neighbor- 
hood of 40 mm. per hour until treat- 
ment was discontinued. The white 
blood cell count returned to normal 
and remained so. Blood pressure 
again rose from 90/60 to a peak of 
120/70. The enlargement of the liver 
was less remarkable during the second 
course of therapy but the patient 
again had 10 per cent retention of 
bromsulfalein after fifteen days of 
treatment. Thymol turbidity test rose 
from 3.7 to 7 units on the fifteenth 
day. There were no significant 
ehanges in cephalin flocculation or 
serum cholesterol. Serum albumin 
rose from 4.23 to 4.88 grams per cent. 
Serum globulin dropped from 4.89 to 
1.78 grams per cent during treatment 
but rose to 2.3 grams per cent after 
treatment was discontinued. As the 
dose of cortisone was decreased, the 
excretion of 17-ketosteroids increased 
progressively from 1.5 to 4.5 mg. per 
twenty-four hours. Fasting blood 
sugars were within normal limits and 
the glucose tolerance test was normal 
after the completion of therapy. The 
patient’s serum sodium was elevated 
as high as 147 meq. A serum potas- 
sium as low as 2.7 was recorded on the 
fifteenth day of therapy but serial 
electrocardiographie tracings showed 
no evidence of hypokalemia. The sec- 
ond course of cortisone was terminated 
on Aug. 19, 1950, without a recurrence 
of fever. He had no return of joint 
pain until September 5 when he de- 
veloped some pain in his left elbow 
on extreme flexion. His appetite con- 
tinued good and his weight gradually 
inereased to 40 pounds. Blood pres- 
sure rapidly returned to norma] 
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values. The patient was discharged 
from the hospital on Sept. 7, 1950, in 
complete remission. His weight 
gradually stabilized at 36 pounds, 
which is normal for this patient. 

Balance Studies—Calorie intake 
was restricted to 1,900 calories per 
twenty-four hours to prevent excessive 
weight gain. Total gain was 2,835 
grams. Balance studies are summa- 
rized in Table ITI. 


Case 3. Biliary Cirrhosis and Pan- 
creatic Fibrosis—This 10 year, 11 
month old white male was admitted to 
Brooke Army Hospital on Aug. 11, 
1950, because of gastrointestinal and 
respiratory symptoms. Although he 
had never had frank diarrhea his 
stools had been bulky. copious and foul 
smelling since birth. He had six to 
ten such bowel movements a day. For 
the past several years the patient had 
also had a chronic persistent produc- 
tive cough not associated with upper 
respiratory infections, fever, or ma- 
laise. For the past few years at in- 


frequent intervals the patient vomited 


ast history was non- 
Mother and father are 
well and there are no 


his breakfast. 
contributory. 
living and 
siblings. 

Physical examination at the time of 
admission showed the patient to be 
physically retarded. His height was 
51 inches and his weight was 50 
pounds. His lips were cyanotie and 
his fingers and toes showed clubbing. 
Examination of the abdomen revealed 
a hard, somewhat irregular mass with 
a very definite edge in the epigastrium, 
extending approximately three inches 
below the xiphoid process almost to 
the umbilicus. This was thought to 
be the liver. The liver edge in the 
right mid-clavicular line was palpable, 
but only about one-half inch below the 
costal margin. The spleen was also 
palpable four finger breadths below 
the costal margin. Spider hemangio- 
mas were noted about the neck and 
shoulders. Examination of the chest 
was negative. 

The red blood cell count was 4,500,- 
000 per cubie millimeter with a hemo- 
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globin of 14 Gm. There were 6,600 
white blood cells per eubie millimeter. 
Platelet count was 44,550. Sedimenta- 
tion rate was 38 mm. per hour. Sero- 
logical test for syphilis was negative. 
The urine was normal, the specific 
gravity varying between 1.020 and 
1.025. Radiological examination of 
the chest was interpreted as diffuse 
fibrosis with consolidation in the right 
upper lobe. Stools were negative for 
ova and parasites. 

Duodenal secretions contained no 
tryptic activity and no lipase, but a 
normal concentration of amylase. 
Bromsulfalein retention was 14 per 
cent. Total serum protein was 8.11 
grams per cent. Albumin was 5.11 
grams per cent and globulin was 3.0. 
Thymol turbidity was 5.6 units and 
cephalin flocculation was 2 plus in 
forty-eight hours. Serum bilirubin 
was normal. Total blood fat was 860 
mg. per cent. Fatty acids were 749 
mg. per cent. Lecithin was 165 mg. 
per cent. Cholesterol was 111 mg. per 
cent. Cholesterol esters was 57 mg. 
per cent. Glucose tolerance tests 
showed fasting blood sugar of 48.0 mg. 
per cent, one-half hour 92.4, one hour 
149, two hours 110, three hours 53.5. 
Three minims of 1:1,000 Adrenalin at 
this point was not followed by an in- 
crease in blood sugar, even when re- 
peated. Radiological examination of 
the gastrointestinal tract was normal. 
The skeletal survey was _ negative. 
Stool fat and nitrogen output were 
approximately twice normal. There 
were five circulating eosinophiles per 
cubie millimeter before and after a 
test dose of Adrenalin. 

On Nov. 8, 1950, the administration 
of cortisone was begun, in a dosage of 
200 mg. for two days and 100 mg. 
each twenty-four hours thereafter for 
ten days. Stool nitrogen and fat was 
proportional to intake and was not 
altered by therapy. Excretion of 17- 
ketosteroids increased from 3.5 to 10.5 
mg. per twenty-four hours during the 
period of cortisone administration. 

Balance Studies—wWhile receiving 
cortisone the child’s appetite spontane- 
ously increased until he doubled his 
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GEPPERT ET AL: EFFECT 
calorie intake. Following the com- 
pletion of therapy he was given a 
diuretie in the form of Salyrgan The- 
ophylline which was followed by a pro- 
fuse diuresis. The results of the bal- 
ance studies are summarized in Table 
IV. 

Approximately a month after dis- 
charge from the hospital this patient 
developed right heart failure and ex- 
pired. Autopsy examination revealed 
biliary cirrhosis, eystie fibrosis of the 
panereas, bronchiectasis, and multiple 
lung abseesses. 


DISCUSSION 


The patients on whom these studies 
were conducted are in themselves of 


interest. The two children with rheu- 


matoid arthritis illustrate the neces- 
sity for considering this diagnosis in 


preschool children when searching for 
the eauses of obseure fever after ex- 
haustive negative clinical and labora- 
tory investigations. Although we 
know of no way to actually establish 
this diagnosis before the appearance 
of typical joint changes, the presence 
of a persistently elevated sedimenta- 
tion rate, transient nondescript ery- 
themas, generalized lymphadenopathy 
of varying degree, splenomegaly, ane- 
mia, and fever out of proportion to 
other evidences of disease provide 
supporting evidence. One patient fol- 
lowed in this clinic had eyelie fever 
from the age of 5 months to 5 years 
In our 
experience aureomycin not uncommon- 
ly controls the fever in patients with 
early Still’s disease and may occasion- 
ally produce a remission, perhaps by 
the antibiotic removal of foci of in- 
fection. Freyberg‘ states that the 
dosage of ACTH or cortisone required 
for children may be as great as in 
adults and that it depends more on 


before joint changes occurred. 
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the severity of the disease than on the 
factor of body size. He also warned 
that the metabolic and endocrine com- 
plications may be greater in the child 
the larger ratio between 
These 
his observations since 


because of 
hormone dose and body size. 
eases confirm 
the amount of cortisone required to 
control symptoms resulted in rapid 
metabolic changes and the develop- 
ment of a partial Cushing’s syndrome 
after ten days of therapy. Dangerous 
metabolic alterations are not common 
when cortisone is given for less than 
ten days. Although the antirheumatic 
and antipyretic effects of cortisone are 
quite constant the clinical pattern fol- 
lowing the withdrawal of ‘therapy 
varies not only from patient to patient 
but also in the reaction of the same 
patient following successive courses of 
therapy. When the administration of 
cortisone is discontinued the patient 
may remain in remission for a time or 
have a relapse with a recurrence of 
symptoms of either greater or lesser 
intensity than those existing prior to 
treatment. The response to therapy 
seems to be more satisfactory when 
the rheumatoid process is very acute. 
Case 1 is actually worse after several 
courses of therapy. Case 2 seems to 
have been improved. 

The patient with eystie fibrosis of 
the pancreas is one of the oldest ever 
reported. His course illustrates the 
natural history of this disease and the 
relationship between the pathological 
changes in the pancreas, the liver, and 
the lungs. This patient was certainly 
not improved by cortisone therapy 
and the spread of his pulmonary in- 
fection may have been enhanced. 

Even before cortisone became avail- 
able Albright® had predicted its anti- 
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the 


body stores of sodium, potassium, and 


anabolic effect and its effect on 
chloride. 

A negative nitrogen balance results 
from the administration of ACTH or 
cortisone in large doses, whether the 
nitrogen intake is high or low. In 
clinical practice the antipyretic and 
sub- 
with 


antirheumatic effects of these 
be obtained 
amounts which do not produce such 
Our data 
indicate that the antianabolie effect of 
cortisone is to some extent neutralized 
When the diet 


receiving 


stances may often 


biochemical aberrations. 


by increased appetite. 
of a_ patient cortisone is 
quantitatively limited, nitrogen exere- 
tion increases until balance is re-estab- 
lished at a level corresponding to ni- 
trogen intake (Table I). If the dose 
of cortisone is sufficiently large it may 
actually produce a negative nitrogen 
balance. A marked increase in appe- 
tite is usually noticeable from forty- 
eight to seventy-two hours after the 
administration of 
Calorie and nitrogen intake increases 
rapidly thereafter, and if the diet is 
not restricted the calorie intake may 


cortisone is begun. 


reach levels five times as great as the 
patient’s basal calorie energy require- 
ment. The associated increased nitro- 
gen intake may then be greater than 
nitrogen excretion even when the lat- 
ter is augmented by the antianabolic 
effect of cortisone. The data in Table 
II illustrate this sequence of events. 
This patient was allowed to eat as 
much as he wished. His basal caloric 
requirement for height and weight at 
His 


ealorie intake increased from 1,677 to 


4 years of age was 800 calories. 


3,752 ealories per twenty-four hours. 
This child ate as many as eight eggs 
for breakfast in to several 
helpings of cereal, milk, toast, fruit 


addition 
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Although his nitrogen ex- 
6.56 to 13 
grams per day, his nitrogen intake in- 


juice, ete. 
cretion increased from 
creased more rapidly, approaching 20 
grams per twenty-four hours, with the 
patient storing as much as 6 grams of 
If cortisone were 
would 


nitrogen per day. 
econtinucd nitrogen exeretion 
probably eventually equal or exceed 
nitrogen intake since there seems to 
be a ceiling beyond which more food 
eannot be consumed. In practice the 
weight gain of these patients may be 
so rapid and so extreme that therapy 
must be discontinued. the 
third and the fifteenth day of therapy 


this patient gained a pound a day. He 


Between 


developed a partial Cushing’s 
drome and pronounced enlargement of 
the liver. 
mildly abnormal. 
also evident. For these 
treatment program of cortisone plus 
free dietary intake had to be discon- 
tinued. When the same patient was 
retreated one month later his diet was 
limited to 1,900 Although 
approximately the amount of 
cortisone given the 
period of time his weight gain was 
only half that during the first course 
of therapy (Table IIT). 


The increase of appetite resulting 


syn- 


Liver function tests became 
Hypertension was 
reasons the 


ealories. 
same 
over 


was same 


from cortisone therapy persists from 


days to weeks after the steroid is dis- 


continued. During this period before 
the appetite returns to normal and 
nitrogen equilibrium is re-established 
at a lower level, these patients retain 
relatively large amounts of nitrogen. 
This is true even when dietary intake 
is limited (Tables I and III). Inter- 
mittent courses of cortisone therapy 
may therefore result in an over-all 
nutritional gain (Figs. 4 and 5). 
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Table IV would indicate that nitro- 
gen assimilation may not be directly 
proportional to nitrogen retention 
while cortisone is actually being ad- 
ministered since a mercurial-produced 
diuresis resulted in a loss of approxi- 
mately half of the nitrogen the pa- 
tient had retained. An alternative ex- 
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and less predictable. For the two pa- 
tients whose diet was limited the pro- 
portion of weight gain due to electro- 
lyte and water retention was 29 per 
cent (Table I) and 35 per cent (Table 
III). The partition between intra- 
and extracellular fluid was not, how- 
ever, the same, being 25 per cent 





Fig. 4. 


planation in this patient is that his 
liver disease interfered with protein 


synthesis. Unfortunately, determina- 
tions of blood amino acid nitrogen 
were not done on this patient. 

The effect of cortisone therapy on 
the retention of sodium, potassium, 
chloride, and water is more variable 


extracellular fluid in the first study 
and 64 per cent extracellular fluid in 
the second study. When the diet is 
unlimited electrolyte and water reten- 
tion is of a greater order of magnitude, 
both relative and absolute. Sixty-eight 
per cent of the weight gain for the 
patient with rheumatoid arthritis 
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(Case 2) resulted from electrolyte and 
retention. The partition be- 
intracellular and extracellular 


water 
tween 
fluid gain was approximately equal 
(Table Il). The patient with biliary 
cirrhosis retained even more fluid. Be- 
fore the diuretic was given, 71 per 
cent of the very marked weight gain 
was due primarily to sodium retention. 
Potassium retention was even more 
inhibited than nitrogen assimilation in 
this patient (Table IV). In any ease, 
weight gain from electrolyte and water 
retention is lost within a few days 
after the cessation of therapy. There 
are also wide fluctuations during ther- 
apy. 

The natural reaction of the homeo- 
static mechanism, when subjected to 
large doses of cortisone, is a marked 
bulimia and a concomitant increase in 
caloric, nitrogen, electrolyte and water 
intake, thus neutralizing to some ex- 
tent the antianabolie and hypokalemic 
effects of the steroid, preserving nor- 
mal serum levels. The excessive intake 
of potassium and nitrogen is desirable, 
but the retention of sodium and chlor- 
ide and the increase in extracellular 
fluid resulting therefrom may produce 
undesirable weight gain and edema 
necessitating cessation of therapy. 
Since excessive intake on a free diet 
magnifies these distortions it would 
seem advisable to limit the diet quan- 
titatively to approximately 30 per cent 
above requirements if therapy is to be 
long continued. This diet should be as 
sodium free as possible. The addition 
of potassium is not necessary if food 
intake is adequate, but may facilitate 
the storage of nitrogen.* The evidence 
in Table IV suggests that salt limita- 
tion is preferable to the use of diu- 
reties since the latter may interfere 
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with nitrogen and potassium assimila- 


tion. 

These studies suggest that although 
cortisone is antianabolie if given over 
extended periods, it may result in 
over-all nutritional gain when given 
for ten days or less. When this effect 
is desired nitrogen retention would 
result from short, intermittent periods 
of therapy, the patient being offered 
a quantitatively unlimited sodium-free 
diet. 

We have attempted to adapt these 
principles and procedures to the treat- 
ment of nutritional failure. Infants 
who had no specifie detectable organic 
reasons for growth failure were given 
ACTH or cortisone for five-day peri- 
ods. The results were rather erratic. 
The effect of cortisone on appetite is 
not as constant in infants as in older 
children. There is no demonstrable 
effect on the appetite of newborn in- 
fants. Sinee food tolerance is also 
usually reduced in infants with maras- 
mus, increased intake may result in 
diarrhea. Several infants between 6 
and 12 months of age did exhibit in- 
creased appetite and sudden reversal 
of nutritional failure when given 
ACTH for short periods. In these in- 
fants growth once being resumed was 
sustained and recovery from growth 
failure occurred after ACTH was dis- 
continued. 


SUMMARY AND CONCLUSIONS 


1. Two 4-year-old white males, both 
of whom had juvenile rheumatoid 
arthritis, were treated with cortisone. 
The clinical response in both eases was 
similar to those originally reported by 
Hench, Kendall, Slocumb, and Polley." 
One of these patients stayed in remis- 
sion after two courses of therapy. The 
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other actually became worse. This pa- 
tient responded almost as well to au- 
reomycin as to cortisone, perhaps by 
antibiotic removal of foci of infection. 

2. An 11-year-old white male with 
the pancreas and 


cystic fibrosis of 


biliary cirrhosis was also treated with 


Although this patient im- 
proved during therapy his pulmonary 
after the 


cortisone. 


infection was more severe 
withdrawal of cortisone. 
sedimentation rate, 


blood counts, body weight, blood pres- 


3. Changes in 


sure, glucose tolerance, eosinophile re- 
to Adrenalin, serum electro- 
lytes, serum protein, urinary creati- 
nine, and urinary urie acid are con- 
sistent with those previously reported 
Urine chloride approxi- 
mately balanced the of urine 
sodium and potassium. 

4. Minor abnormalities of cephalin 
flocculation, thymol turbidity, and 
bromsulfalein exeretion were noted 
during the course of cortisone therapy. 

5. Exeretion of 17-ketosteroids in- 
ereased slightly during cortisone ther- 
apy. Sinee basal excretion levels of 
17-ketosteroids are low in this age 
group these determinations probably 
the metabolic 
products of cortisone. 

6. Observations are reported on four 
studies of nitrogen, sodium, and potas- 
sium balances during cortisone ther- 
apy. In two of the studies the dietary 
intake was limited to 1,900 calories per 
twenty-four hours. In the other two 
studies the patients were offered a 
quantitatively free diet and allowed to 
consume as much as desired. 

7. From forty-eight to seventy-two 
hours after cortisone is started most 


sponse 


by others. 
sum 


represent excretion of 
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children exhibit a marked increase in 
appetite. If the diet is not restricted 
their calorie intake four or 
five times their basal requirement. 


may be 


8. Although cortisone is antianabolic 
this effect is neutralized by the in- 
creased intake of calories, nitrogen, 
and electrolytes when therapy is con- 
tinued for ten days or less. 

9. Under such circumstances ap- 
proximately half the weight gain pro- 
duced is due to nitrogen retention and 
actual nutritional gain. 


10. Undesirable excessive weight 


gain and edema may be reduced by the 

use of a salt-free diet. If dietary in- 

take is adequate additional potassium 

is not required to prevent hypokalemia 

and potassium deficit, but its use may 

facilitate nitrogen assimilation. 
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THE ANTITHROMBIN TITER IN CYSTIC FIBROSIS OF THE 
PANCREAS 


A PRELIMINARY REPORT 


IRVING INNERFIELD, M.D.,* ALFRED ANGrRistT, M.D.,** ANpD 
JAMES W. BENJAMIN, PuH.D.*** 
New York, N. Y. 


N A elassie monograph on eystie 

fibrosis of the pancreas, Dorothy 
Andersen stated, ‘‘It is the recognition 
rather than the disease that is un- 
A reliable, easily performed 
laboratory test should inerease the 
diagnostic accuracy for this disease. 
We are reporting our experience with 
a new diagnostic test especially useful 
in early cases of eystie fibrosis of the 
pancreas, nameiy, the determination of 
the plasma antithrombin titer. In one 
patient, aged two weeks, the diagnosis 
was established by observing persistent- 


usual.’”! 


ly low plasma antithrombin levels ac- 
companying a suggestive clinical 
This case, verified by autopsy, 
may represent the earliest correct ante- 
mortem diagnosis of cystic fibrosis of 
the pancreas made on the basis of a 
specific laboratory test. 


course. 


This report comprises data accum- 
ulated while determining antithrom- 
bin titers on several control groups 
and in thirteen patients with proved 
cystic fibrosis of the pancreas. In 
addition, suggestions concerning the 
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natural course of the disease will be 
diseussed, based upon a critical analy- 
sis of our findings. 


METHODS 


Blood was obtained by venipuncture, 
Nine volumes of blood were added to 
one volume of 3.2 per cent sodium 
citrate. After centrifugation at 2,000 
r.p.m. for fifteen minutes, the plasma 
was carefully removed from the cellu- 
lar elements and either kept in ice 
until analyzed or antithrombin deter- 
minations were immediately carried 
out. The normal control plasmas were 
collected in the same manner. 

Preliminary Thrombin Standardiza- 
tion.—Our determinations are a modi- 
fication of the method of Quick.? -In 
this method, Parke-Davis topical 
thrombin is used. 


1. Ten milliliters of sterile isotonic 
saline are injected into the vial con- 
taining 5,000 units of Parke-Davis 
topical thrombin. 

2. Two milliliters of this solution are 
added to 65 ml. of isotonic saline. 

3. One-tenth milliliter of this diluted 
thrombin solution is added to 0.2 ml. of 
normal plasma and a clotting time is 
recorded. If the clotting time obtained 
is less than 15 seconds, saline solution 
in 3 @e. amounts is added and the 
addition of 0.1 ml. of thrombin to 
0.2 ml. of plasma is repeated. When 
a clotting time in the range 15 to 18 
seconds is obtained, the thrombin solu- 
tion is considered standardized. This 
standardized preparation must be sur- 
rounded by a chilling solution at 4° C. 
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Antithrombin Titer.—In our test de- 
fibrinated plasma is incubated with a 
standard thrombin solution. Fibrin is 
subsequently furnished by the addition 
of normal plasma. The speed with 
which the defibrinated plasma neutral- 
izes a known quantity of thrombin is 
a measure of antithrombin activity. 
The details of this procedure are as 
follows: 

1. To 0.1 ml. of 3.2 per cent citrate 
9 ml. of whole blood are added. 

2. The citrated blood is centrifuged 
at 2,000 r.p.m. 

3. To 1.0 ml. of citrated plasma 0.4 
ml. of standardized thrombin is added. 

4. After allowing two to four min- 
utes for a clot to form, this clot is 
removed (defibrinated). 

5. To 0.9 ml. of freshly standardized 
thrombin solution 0.1 ml. of this de- 
fibrinated plasma is added. 

6. This solution and a series of 0.2 
ml. of normal plasma are then ineu- 
bated at 37° C. 


Water Batu Set-Up (37° C.) 
































'nknown 
































Normal Control 


Thrombin. 
Defibrinated plasma. 


Normal plasma. 


7. At intervals of one, three, five, 


ten, fifteen, twenty, and twenty-five 
minutes, 0.1 ml. of the ineubated solu- 
tion is added to 0.2 ml. of normal 
plasma and a clotting time is taken. 
A normal control is run with, and five 
minutes following, the final completion 
of each unknown determination. De- 
fibrinated plasma from normal persons 
is incubated with the standard throm- 
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bin for use in the control procedures. 
A ‘‘normal’’ result is recorded when 
the clotting times of the control and 
unknown samples are either identical, 
or show minimal variation. An ‘‘ele- 
vated’’ titer is recorded when the clot- 
ting time of the unknown samples is 
at least 100 per cent greater than those 
of the controls. A low titer is recorded 
when the clotting time of the unknown 
sample is 100 per cent less than those 
of the controls in five- and ten-minute 
samples. 

Antithrombin Titer Following Pan- 
creatic Stimulation (Urecholine).—In 
three patients having cystic fibrosis of 
the pancreas (above the age of 3 years), 
a subcutaneous dose of Urecholine (0.5 
mg.) was given followed by four half- 
hour determinations of antithrombin 
titers. Ten normal control patients 
were given similar doses of Urecholine, 
followed by antithrombin titer deter- 
minations. These ten control patients 
will be referred to as ‘‘ Urecholine con- 
trol patients’’ to avoid confusion with 
the other control group. 

Duodenal Juice Trypsin Determina- 
tions.—The viscosimetric method of 
Northrup and Hussey, as modified by 
Andersen, was employed.* 

SELECTION OF PATIENTS 

The patients were between the ages 
of 1 day and 7 years. Five groups of 
subjects are included in the present 
report: 

1. Seventy-five normal infants and 
children. 

2. Twenty-two infants and children 
with chronic diarrhea. 

3. Two infants with idiopathic 
steatorrhea. 

4. Three marasmiec infants. 

5. Thirteen infants with eystie fi- 
brosis of the pancreas. 

The following criteria were used in 
establishing the control group (seventy- 
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five patients): all were of normal 
weight and physical development and 
were gaining weight at the time of the 
examination. Children with histories 
of prolonged bouts of diarrhea or other 
gastrointestinal or nutritional disturb- 
ances were excluded. Most of the 
patients in this group were obtained 
from a well-baby clinic. The hospital 
eases consisted of the following diag- 
virus pneumonia, recovered; 
congenital heart disease without de- 


noses : 


compensation; benign tumors; mental 
defectives; chronic eczematoid derma- 
toses; behavior problems, and‘ thirty- 
five newborn normal infants between 1 
and 8 days old. 


TABLE I. 
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Three patients were marasmic. Each 
was at first thought to have cystic 
fibrosis of the pancreas because of 
prolonged diarrhea and inanition. 

For the data on six patients with 
proved eystie fibrosis of the pancreas 
we are indebted to Dr. Dorothy Ander- 
Babies Hospital. One case, 
proved by autopsy, is from Harlem 
Hospital. The remaining six cases 
came from our own and affiliated insti- 
tutions through the courtesy of Dr. 
Lawrence B. Slobody, Director of 
Pediatrics. Twelve of the cystic fibro- 
sis patients are living. Five are doing 
well under careful treatment, three 
are doing fairly well, and four have 
severe respiratory infections. 


sen of 


ANTITHROMBIN TITER, TRYPSIN LEVELS AND StT0oL Fat 1n Two PATIENTS 


WitH IDIOPATHIC STEATORRHEA 








l 
AGE 


ANTITHROMBIN 


‘STOOL FAT 


TITER TRYPSIN (% DRIED WT.) 





R. G. 
A 
Normal 
Diarrhea 


normal 
normal 
normal 
normal 


14 mo. 
19 mo. 
1-2 yr. 
1-2 yr. 


range 
range 
range 
range 


212 
198 
241 


37.7 
33.4 
10-25 
10-20 








TABLE II. TRYPSIN LEVELS IN THREE PATIENTS WITH MARASMUS FROM PROLONGED DIARRHEA 








AGE 
MONTHS 


WEIGHT ] 
KG. TRYPSIN 





- —_——— 6 
B. L. 10 
R. T. 3 

Fibrosis of the pancreas maximum values 

The group with diarrhea was com- 
posed of twenty-two infants and chil- 
dren with histories of prolonged, recur- 
rent bouts of diarrhea either at the 
time of examination or the latest epi- 
sode within one month of study. No 
instances of infection with the dysen- 
tery groups are included in this group. 
None of these patients showed evidence 
of iodiopathiec steatorrhea. 

Two patients had classic idiopathic 
steatorrhea. Each had elevated fat 
content of the stool and was on normal 
diets. 


5.78 44 
6.14 29 
37 


8 





RESULTS 

significant elevations or depres- 
in plasma antithrombin levels 
were observed in any of the control 
groups. The trypsin levels were nor- 
mal in the first three control groups, 


sions 


but were severely depressed in the 
marasmie infants. 

In the patients with cystic fibrosis 
of the pancreas extremely low anti- 
thrombin titers were obtained in baby 
P. K., aged 3 weeks. Patient G. A., aged 
7 months, patient L. B., aged 5 months, 
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and patient R. V., aged 9 months 
showed markedly elevated titers of anti- 
thrombin. In the remaining nine pa- 
tients, each older than 3 years, the 
antithrombin titers were normal. Fol- 
lowing Urecholine stimulation in three 
older patients with cystic fibrosis of 
the pancreas, two showed a rise in anti- 
thrombin titer. None of the ten Ure- 
choline normal control patients showed 
elevated antithrombin titers following 
Urecholine stimulation. In twelve of 
of the thirteen patients with cystic 
fibrosis of the pancreas, trypsin levels 
were zero or slightly above (Table III). 
Trypsin levels not determined 
on baby K. 


were 


TABLE III. 
AGE 

CONTROLS 

0-2 mo. 
2-6 mo. 
6-12 mo. 
1-2 yr. 
fr. 


9.7 


-"f 
AGE 
PANCREATIC 
wk, 
mo, 
mo, 
mo, 
mo, 
mo, 
mo, 
mo, 
mo, 

= mo, 
mo, 
mo, 

= mo, 


FIBROSIS 


DISCUSSION 
A sine qua non of congenital pan- 
ereatic deficiency is absent or markedly 
diminished trypsin activity. Since the 
assay of trypsin levels in the duodenal 


juice is a cumbersome procedure, an 
improved method for determining tryp- 
sin activity has been the subject of 
considerable study. In previous reports 


OF 


DUODENAL JUrce TRYPSIN IN CONTROL 


NUMBER 
~ 42 
ll 
14 
21 


11 


NUMBER 


PEDIATRICS 


we have described animal experiments 
suggesting a direct relationship be- 
tween trypsin levels and plasma anti- 
thrombin titers. In fifty of fifty-five 
patients known to have increased tryp- 
sin levels (proved acute pancreatitis), 
we observed distinctly elevated plasma 
antithrombin titers throughout the 
course of the acute illness. On the 
basis of this work we became interested 
in the antithrombin titer in 
characterized by decreased trypsin 
levels. 

The 3-week-old baby (P. K.) had 
consistently low antithrombin leve's. 
The ante-mortem diagnosis of congen- 
ital pancreatic deficiency was verified 


"ases 


FROUPS 


TRYPSIN 
UNITS PER C.C. 
Mean 
152.3 
150.6 
187.1 
212.0 
187.0 








~ ‘TRYPSIN 
UNITS PER C€.C. 
Not performed 


at autopsy. This significant develop- 
ment suggests the feasibility of anti- 
thrombin titer determinations through- 
out the period when a diagnosis of pan- 
creatic involvement is most difficult to 
establish, namely, the first few days 
and weeks of life. In each of thirty- 
five normal infants, aged 1 to 28 days, 
normal antithrombin titers were 
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obtained. Depressed antithrombin 
titers (baby P. K.) are, therefore, 
abnormal in the newborn infant and 
imply faulty trypsin activation. 


Report or Case.—A negro boy was 
born at Harlem Hospital on March 11, 
1951. The period of pregnancy was 
normal, and there was no history of 
maternal syphilis. There was a low 
forceps delivery after a labor of sixteen 
hours. The baby weighed 5 pounds, 9 
ounces, and did well the first twenty- 
four hours. The next. morning the 
infant vomited dark brownish green 
mucus. Feedings were taken poorly. 
No meconium was passed. The second 
day the abdomen became considerably 
distended. Widened loops of intestine 
were visible through the anterior ab- 
dominal wall. The child’s condition 
was poor; he refused feedings, the 
vomiting became projectile, and the 
abdominal distention was worse. A 


diagnosis of intestinal obstruction pos- 
sibly due to intestinal atresia, meco- 


nium ileus, or intussusception was made 
and an exploratory laparotomy was 
performed. At operation nothing was 
found except greatly dilated loops of 
bowel. The postoperative impression 
was that of a spontaneously corrected 
volvulus or intussusception. 

Following operation, the infant did 
fairly well for several days. Stools 
were light colored and infrequent. On 
the fourteenth day, however, vomiting 
recurred and abdominal distention was 
again observed. The possibility of con- 
genital pancreatic deficiency was 
raised, and a plasma antithrombin test 
was performed. The results were as 
follows: 


Control 
(Sample clot- 
ting time) 
(Defibrinated 
plasma and plasma and 
thrombin) thrombin) 
17 11 
5 28 13 
10 57 17 
15 94 20 
20 178 26 


25 5 min. 34 


Baby P. K. 
(Clotting time) 
Incubation (Defibrinated 

Period 
(Minutes) 

1 
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The extremely low plasma antithrom- 
bin titer of baby P. K. as compared to 
the normal control was considered com- 
patible with lack of trypsin activation 
and consistent with the diagnosis of 
fibroeystic disease of the pancreas. 

The infant continued to do poorly, 
and expired two days after the anti- 
thrombin test was performed. 

The essential pathologic changes 
noted at autopsy were limited to the 
gastrointestinal tract and the pancreas. 

The duodenum was slightly dilated. 
The jejunum became progressively 
more dilated, and two greatly distended 
loops were found in the proximal por- 
tions of the ileum. These loops were 
filled with thick, mucoid, yellowish, 
sticky material. The ascending, trans- 
verse, and descending portions of the 
colon were smaller in diameter than 
the terminal ileum. There was no 
evidence of inspissated meconium. 

The pancreas occupied its usual posi- 
tion and appeared small, flabby, and 
its lobulations seemed smoother and 
rounder than usual. A distinct area 
of constriction without band formation 
was present in the region of the glandu- 
lar neck. The main pancreatic duct 
was followed for about 10 mm. then 
terminated blindly. 

Histologically (Figs. 1 to 4), the 
pancreas showed many areas of inter- 
lobular and intralobular fibrosis. Peri- 
lobular bundles of connective tissue 
were present, composed of a fine fibril- 
lar network containing several fibro- 
blasts. An occasional lymphocyte was 
seen, but there was nowhere any ac- 
cumulation of acute inflammatory 
cells. The histologic appearance was 
not thought to be that of inflammatory 
fibrosis. 

In one section a large excretory duct 
was found, containing many proliferat- 
ing ductules. 

Although the acini were abundant, 
their structure was not normal. The 
component epithelial cells showed dis- 
orderly arrangement. The epithelium 
was hyperplastic in several acini, caus- 
ing considerable narrowing of the 
lumen. Irregular groups of epithelial 
cells grew like buds into a loose and 
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Fig. 1.—Photomicrograph of a_ section of the pancreas showing dense inspissated 
eosinophilic material in a duct. See duct in lower right. Note increase in connective tissue 
and disorderly arrangement of the epithelial elements in the lobules. 


Fig. 2.—Low-power photomicrograph showing two pancreatic ducts embedded in a 
dense connective tissue stroma. One of the ducts show almost complete obliteration due to 
epithelial hyperplasia and inspissation of eosinophilic material. 
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Fig. 3.—Low-power photomicrograph showing loose fibrous tissue separating tubular 
and acinar structures. There is evidence of abortive attempts of epithelial elements to 
form acini. 
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High- power photomicrograph through the main pancreatic duct showing extensive 
periductal fibrosis with considerable cellular debris in the lumen. 
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delicate meshwork of connective tissue 
fibrils. 

The histologic impression was that of 
faulty development of the pancreatic 
acini, with interference with normal 
maturation of the ductules into acini. 

The islets of Langerhans were abun- 
dant and normal. 
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were done on several infants of similar 
age range (5 to 10 months) and an 
additional control group consisted of 
three marasmie infants. In each of 
the controls the antithrombin titer was 


normal. 


LEVELS OF ANTITHROMBIN TITER AND DUODENAL JUICE TRYPSIN 
IN PATIENTS WITH CONGENITAL PANCREATIC DEFICIENCY 
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4 @ TRYPSIN IN THE DUODENAL 


PANCREATIC ACHYLIA ANDO 


© STAGE r}f 
PANCREATIC ODUCT OBSTRUCTION) 
PLASMA ANTITHROMBIN {2 STAGE 0 (PANCREATITIS) 
© STAGE II (DIFFUSE PANCREATIC 


FIBROSIS) 
JUICE 











* 
1 
ry 


AGE IN YEARS 


Fig. 5. 


The antithrombin titers were either 
normal or ‘‘low normal’’ in the nine 
older patients (2 to 7 years) having 
proved eystic fibrosis of the pancreas 
(Fig. 5). Three patients in this group 
received 0.1 mg. of Urecholine sub- 


The plasmas of patients G. A., aged 
7 months, L. B., aged 5 months, and 
R. V., aged 9 months (Fig. 5) yie'ded 
extremely high antithrombin titers. 
This significant discussed 


below. Control 


finding is 
antithrombin studies 
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cutaneously prior to antithrombin titer 
determinations. We have reason to 
believe that patients with pancreatic 
insufficiency in a stage of remission 
may show elevated antithrombin titers 
following parasympathetic stimulation. 
In one patient the response to Ure- 
choline was characterized by a prompt 
sustained elevation in antithrombin. 
In another only a delayed, brief period 
of antithrombin elevation was noted. 
No response occurred in the third pa- 
tient. In a control series (ten patients), 
antithrombin elevations did not occur 
following Urecholine. Further investi- 
gation of antithrombin titers following 
Urecholine stimulation seems justified. 

Appraisal of the observed alterations 
in antithrombin titer in proved fibro- 
eystie disease of the pancreas indicates 
that the titers seem to follow three pat- 
terns correlated with the age of the 
patient, total duration of the illness, 
and the particular stage in the natural 
course of the illness. 

Stage I: The Pattern of Pancreatic 
Duct System Atresia and Low Anti- 
thrombin Titer—Baby P. K., previ- 
ously diseussed, typifies the major 
findings of this stage. Antithrombin 
titers are extremely low, indicating 
low trypsin levels. Acinar atrophy 
and fibrosis (Figs. 1 to 4) plus hyper- 
plasia of the pancreatic duct epithe- 
lium are present. Patients with severe 
forms of this disease usually sueeumb 
after a few days or weeks. 

Stage II: The Pattern of Interstitial 
Pancreatitis and High Antithrombin 
Titers—Three patients, G. A., L. B., 
and R. V., each less than 1 year old, 
had high titers of antithrombin. It is 
postulated that these patients survived 
a preliminary stage of incomplete pan- 
ereatiec duct obstruction and tempo- 
arily adapted their digestive processes 
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to diminished external 
The 
partial pancreatic duct obstruction 
with vagal and humoral pancreatic 
stimulation following food intake pro- 


pancreatic 


secretion. combined effects of 


duced enzyme overflow into the sur- 
rounding parenchyma, with resultant 
interstitial pancreatitis. We observed 
peak antithrombin titers in 91.4 per 
eent of proved cases of acute pan- 
creatitis.” ° The elevations in 
thrombin titer observed in the above 


anti- 


three patients were in the range asso- 


ciated with pancreatitis. 

Stage III: The Pattern of Fibro- 
cystic Disease of the Pancreas and Nor- 
Titer—The 


to 7-year-old group 


mal Antithrombin nine 
children in the 2- 
presented the classic nutritional and 
respiratory components of the fully 
developed disease. The pancreas is 
now a homogenous mass of contracted 
fibrous tissue practically 
functioning acini, in the healed, searred, 
stage following diffuse 
pancreatitis. The normal to ‘‘low nor- 
mal’’ antithrombin titers observed at 
this stage reflects the exquisite sen- 
sitivity of antithrombin to minute 
quantities of trypsin generated from a 
few feebly functioning foci of pan- 
creatiec acini. It is conceivable that in 
total pancreatic fibrosis there would be 
concomitant depression in antithrombin 
titer. 

Table IV the 
course of cystic fibrosis of the pancreas, 
suggested by data revealed in this pa- 
per. The prognosis in any of the three 
stages is influenced by many variables, 
ineluding the degree of pancreatic duct 
atresia and obstruction, the extent of 
pancreatic parenchymal involvement, 
the quantity of formed pancreatic 
enzymes actually transported to the 


devoid of 


irreversible 


illustrates natural 
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TABLE IV. 
DEGREE 
OF 
PANCRE- 
ATIc DUCT 
AGE OF OBSTRUC- 
PATIENT TION 


ACINAR 
TISSUE 
CHANGES 


STAGES OF 
THE DIS 
EASE 


OF PEDIATRICS 


THE SUGGESTED NATURAL COURSE OF CONGENITAL PANCREATIC DEFICIENCY 


ANTI- 
THROM- 
BIN 
TITER 


DUODENAL 
JUICE 


| TRYPSIN OUTCOME 





I One day to|Complete |Usually 
The stage of| few 

pancreatic months 
achylia 
and pan- 
creatic 
duet ob- 
struction 


Il 
The stage of 
interstitial 
pancrea- 
titis 


Incom- 


plete minimal 


! 
Few months |Complete |Extensive 
to 1-1% 
years 


Incom- |Extensive, 

plete 
or mini- 
mal 


Ill 
The stage of 
diffuse 
pancreatic 
fibrosis 
and acinar 
atrophy 


1-1% years 


foci of 


Incom- 
plete brosis, 


foci of 


function- 
ing acini 


duodenum, and the over-all nutritional 
status. 

It is interesting to compare direct 
duodenal juice analysis with plasma 
titer determinations as 
estimates of trypsin concentration. 


antithrombin 


Antithrombin titers represent a high- 
ly sensitive plasma the 
formation of trypsin in the pancreas. 


response to 

Direct duodenal juice analysis esti- 
mates the quantity of trypsin reaching 
the duodenum. The tests supplement 
in that antithrombin titer 
(trypsin 
juice 


one another 
acinar activity 
production duodenal 
trypsin quantitates the formed trypsin 
entering the (pancreatic 
duct obstruction factor). 


quantitates 
factor): 


duodenum 


extensive 
Moderate to 


moderate 


Older than |Complete |Extensive fi-| 
brosis, few 


function- 
ing acini 
Moderate fi- 


Death within the first few 
days or weeks. 


Very low} Absent 


? ‘| Low (Survive Stage I. Often 


unrecognized. 


|May die in this stage; 
develop respiratory in- 
fections early; bulky 
stools; weight loss; 
marasmic. 


Absent 


Low or |Usually survive this 

absent | stage; course less 
stormy; less weight 
loss; later develope- 
ment of respiratory in- 
fections. 

Full-blown classical clini- 
eal picture of cystic 

fibrosis ; death from re- 

| spiratory infection 

| within few years. 

\Milder symptoms of pan- 


Low “Absent 


normal 
| 


| Low or 
absent 


normal 


| ereatie insufficiency ; 

| greater life expect- 

| amecy; may respond 

| fairly well to treatment 
| for celliae syndrome. 


} 

| 
| 

| 

| 

| 


SUMMARY 


The plasma antithrombin titer was 
determined 102 
and in thirteen patients having proved 
eystic fibrosis of the In 
none of the patients comprising the 
control groups was the plasma anti- 
In 


in control patients, 


pancreas, 


thrombin elevated or diminished. 
a 3-week-old infant dying of eystie 
fibrosis of the pancreas, however, the 
plasma antithrombin titer was exceed- 
In three infants, less than 
1 year old, having cystic fibrosis of 
the pancreas, the antithrombin titers 
were strikingly high. In each of the 
remaining nine patients comprising the 


ingly low. 


older age group of cystic fibrosis pa- 
tients (2 to 7 years) no marked eleva- 
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tion or depression in plasma antithrom- 
brin titer was noted. 

A critical analysis of 
that the natural 
cystic fibrosis of the pancreas is separa- 
ble into three periods or stages: a first 
stage of pancreatic duct atresia and/or 
obstruction varying from complete to 
incomplete, with or without extensive 
parenchymal damage. This stage oe- 
eupies the first days or weeks of life. 
In survivors, a second stage develops 
within weeks or months, characterized 
by interstitial pancreatitis secondary 
to the extravasation of obstructed pan- 
creatic enzymes. A third stage, the 
stage of pancreatic contraction and 
searring, follows and is characterized 
by extensive parenchymal replacement 
fibrosis, areas of hyaline degeneration, 
the appearance of corpora amylacea, 
the development of large cysts, and 
other histologic phenomena associated 


data 
course of 


these 


suggests 


with cystic pancreatic fibrosis in its 


end stage. 
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Characteristic levels of plasma anti- 
thrombin titers are correlated with each 
of these three stages. Antithrombin 
titers of diagnostic range are obtain- 
able during the first and second stages 
of congenital pancreatic deficiency. In 
Stage III the antithrombin titer is nor- 
mal. In two of three patients in Stage 
III, however, elevated antithrombin 
titers followed Urecholine stimulation. 
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HERPES SIMPLEX ENCEPHALITIS 


Davin R. Grnper, M.D., ANp C. MerriaL WHorton, M.D.* 
ATLANTA, GA. 


ENTRAL nervous system disease 

eaused by herpes simplex virus is 
rarely observed in man despite the fre- 
quency of herpetic infections and the 
neurotropic qualities of the virus in 
Only four 
cases of acute fatal encephalitis have 


experimental animals. 
been reported in which herpes sim- 
plex virus was isolated from brains 
showing histologie signs of encephali- 
tis and acidophilic intranuclear inelu- 
In addition, herpes 
simplex virus has been isolated from 


sion bodies.’ * 


the cerebrospinal fluid of several pa- 
tients who had nonfatal illnesses char- 
acterized by signs and symptoms of 
meningo-encephalitis.* * ° 

fatal case of 


herpes simplex encephalitis is report- 


A recently studied 


ed here. <A strain of herpes simplex 
virus was isolated from the brain in 
which eosinophilic intranuclear inelu- 


sions were demonstrated. 


CASE REPORT 


A 22-month-old white male child 
was admitted to the hospital shortly 
after the onset of a generalized con- 
vulsion. The illness began Oct. 15, 
1949, four days before admission, with 
fever and restlessness that persisted 
until admission. Except for vomit- 
ing that preceded the convulsion no 
other signs of illness had been de- 
tected. The infant’s mother was sub- 
ject to recurrent herpes labialis. 
However, she had not had an attack 

From the Departments of Bacteriology and 
Pathology, Emory University School of Medi- 
cine and the Pediatric Service, Grady Me- 
morial Hospital. 


*Present 
ministration 


Lawson Veterans Ad- 
Chamblee, Ga. 


address: 
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in the three to four months immedi- 
ately prior to the patient’s illness. 
The patient had had neither stomati- 
tis nor herpes labialis. Physical ex- 
amination on admission revealed a 
slightly lethargic infant with a rectal 
temperature of 101.4° F. and a pulse 
rate of 162. There were no herpes 
labialis or other mucocutaneous le- 
sions. The neck was supple. The 
neurological findings were within nor- 
mal limits. Examination of the blood 
revealed 12.9 Gm. of hemoglobin per 
100 mm. and 9,050 white blood cells per 
ceubie millimeter of which 86 per cent 


were polymorphonuclear leucocytes. 
The blood Kahn test was negative. 


Urinalysis revealed no abnormalities. 
Lumbar puncture on the first hospi- 
tal day revealed clear cerebrospinal 
fluid with normal pressure. The cere- 
brospinal fluid contained 90 white 
blood cells per eubie millimeter of 
which 20 per cent were polymorpho- 
nuclear leucocytes and 80 per cent 
were lymphocytes, a total protein of 
28 mg. per 100 mm., and a sugar con- 
centration of 105 mg. per 100 mm. 
Bacteriologie cultures of the cerebro- 
spinal fluid showed no growth. Three 
subsequent lumbar punctures revealed 
the same pattern of cerebrospinal 
fluid findings with the white blood 
cells varying from 57 to 150 per eubie 
millimeter. During the first forty- 
eight hours in the hospital several 
generalized convulsions occurred. 
Thereafter, the infant remained un- 


conscious. During this period nuchal 
rigidity developed and generalized 


muscular twitechings were intermit- 
tantly noted. Temporary but recur- 
rent episodes of cogwheel rigidity 


were demonstrated in all extremities. 
No abnormalities were detected in the 
deep tendon reflexes. The rectal] tem- 
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perature varied from 100° to 104° F. 
Treatment with penicillin, sulfadi- 
azine, and streptomycin failed to in- 
fluence the course of the disease. The 
patient died on the eighth hospital 
day and the twelfth day of clinical 
illness. 

Pathologic Findings—At autopsy, 
performed six hours after death, the 
pertinent findings were limited to the 
brain and lungs. The brain was mod- 
erately soft and weighed 1,160 grams. 
Flattening of the cortical convolu- 
tions was observed. The meningeal 
blood vessels were moderately con- 


gested. Extensive atelectasis was 
seen in the lungs. 
Microscopic Examination: Sections 


of brain were fixed in formalin and 
stained with phioxine and with hema- 
toxylin or methylene blue. The lep- 
tomeninges of the cerebral cortex 
were uniformly infiltrated with many 
mononuclear inflammatory cells. 
There was slight cellular infiltration 
in the leptomeninges of the cerebel- 
lum. 

Examination of multiple sections 
of every lobe of both cerebral hem- 
ispheres revealed a uniform patho- 
logic process that obscured the de- 
mareation between gray and white 
matter in some areas. Numerous foci 
of spongy necrosis were observed in 
the cortex and underlying white mat- 
ter. Almost all the ganglion cells 
were abnormal. Some were complete- 
ly destroyed and their positions were 
represented by small cystie spaces. 
Others remained as fragments of cyto- 
plasm or contained shrunken and 
pyknotie nuclei that had migrated to 
the edge of the cytoplasm. Glial cells, 
predominately astrocytes and oligo- 
dendroglia, were slightly increased in 
number. Many small] petechial hem- 
orrhages were observed. There were 
a few neuronophagie nodules and 
moderate perivascular accumulations 
of lymphocytes and macrophages in 
the right temporal cortex. 

Areas of spongy necrosis and peri- 
vascular mononuclear eell infiltration 
seen in sections of the thal- 


were 
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amus and internal capsule. Ganglion- 
cell degeneration and perivascular in- 
filtration were noted in the pons and 
in the midbrain at the level of the 
trochlear nerve nucleus. The only 
abnormalities seen in the medulla 
oblongata and the cervical spinal cord 
were rare focal perivascular infiltra- 
tions and neuronophagie nodules. No 
lesions were noted in the caudate nu- 
cleus, putamen, cerebellar folia, den- 
tate nucleus, or the sacral spinal cord. 

Type A intranuclear inclusion bod- 
ies were seen in all sections of the 
cerebral cortex, the subcortical white 
matter, and the thalamus. Most of 
the inclusions were amorphous or ill- 
defined particulate eosinophilic mas- 
ses, but some were discrete rounded 
bodies. They were often surrounded 
by a pale-staining area or ‘‘halo’’ and 
the remnants of the nuclear chromatin 
were condensed at the periphery of 
the nucleus. The majority of the in- 
clusion bodies were observed in oligo- 
dendroglia. Occasionally they were 
seen in astrocytes and ganglion cells. 

There was a generalized infiltration 
in the interstitial tissue of the lungs 
by lymphocytes and macrophages. A 
few macrophages and a smal] amount 
of pink-staining amorphous material 
were seen in the lumina of the alveo- 
lar duets and alveoli. 


ISOLATION OF VIRUS FROM BRAIN 


Sections of frontal, parietal, and oe- 
cipital cerebral cortex, cerebellar cor- 
tex, pons, and cervical spinal cord 
were obtained with aseptic technique 
at post-mortem examination. A 20 
per cent suspension of a pool of the 
brain made in 10 per 
cent tryptose phosphate broth and 
centrifuged 1,500 r.p.m. for ten min- 


sections was 


utes. The supernatant fluid was in- 
jected intracerebrally in 0.03 ee. 
amounts into 8-gram Swiss mice. 


The brains of two mice that showed 
signs of central nervous system ir- 
ritability five days after inoculation 








300 THE 
were removed, extracted, and injected 
as a 20 per cent suspension intracere- 
brally into a second group of mice. 
These mice developed signs of cen- 
tral nervous system irritability and 
died two to three days after inocula- 
tion. Thereafter, consecutive intra- 
cerebral passage of mouse brain ma- 
terial produced ruffled hair, hunched 
back, irritability, and 
death in mice from two to five days 
after inoculation depending on the 
concentration of the brain suspension 
In all, forty intracerebral 
passages were made. The intracere- 
bral LD,» titer in mice varied from 
i? te 20°°*, 
per cent mouse brain suspension was 


eonvulsions 


employed. 


On two occasions a 20 


TABLE I. 


JOURNAL OF 


IDENTIFICATION OF J ViRUS AS A STRAIN OF HERPES SIMPLEX VIRUS. 


PEDIATRICS 


examination of the brains of infected 
mice and rabbits revealed large num- 
bers of acidophilic intranuelear in- 
clusion bodies. 


IMMUNOLOGIC IDENTIFICATION OF 
THE VIRUS 
Intracerebral neutralization tests, 
employing virus dilutions and undi- 
luted sera, were performed as recom- 
mended by Olitsky and Casals’ ex- 
cept that incubation was performed 
at 25° C. for one hour. Sera were 
heated at 56° C. for thirty minutes 
before use. Computation of the LDs5o 
titer was performed by the method of 
Reed and Muench.* The neutraliza- 
tion index was caleulated by deter- 


RESULTS OF 


INTRACEREBRAL MousSE NEUTRALIZATION TESTS 


SERA 

Normal domestic rabbit J = 
Herpes simplex immune 
guinea pig (JRS-RT)t J 2/4 
Normal domestic rabbit HF 5/5 
J immune guinea pig HF 5/5 
rabbit J 
pig J 


Normal domestic 


J immune guinea 5/5 


*Numerator 


tObtained from Smadel. 


Dr. cd. EB. 
passed through a_ porcelain filter 
(Selas 02), which retains bacteria and 
the larger viruses, without loss of in- 
fectivity for mice. 

RANGE OF THE VIRUS AND 


IN INFECTED ANIMALS 


PATHOGENIC 
PATHOLOGY 
Guinea pigs and rabbits inoculated 

intracerebrally with the virus devel- 

oped signs of central nervous system 
disease and died five to six days after 
injection. The virus, inoculated on 

the chorioallantoic membrane of 14- 

day-old chick embryos, produced dis- 

erete white papular lesions. Histologic 


virus! 10-1 | 10-2 
— 4/4" 


ia 


°o 


toorer 


mice that died; denominator 


IZATION 
INDEX 


VIRUS DILUTION 
| 


10-3 | 10-4 | 10-5 | 10-6 | up, 
4/4 «21/73 «21/4~ 
W640 Cw 
5/5 4/5 0/6 
0/4 O/5 0/5 
~ 5/5 3/5 3/5 
1/5 0/5 0/5 


mice inoculated. 


0/3 


~ 


0/5 | 


“~ . 
| SES Ot Ot) me 


+ * 





mining the antilogarithm of the dif- 
ference of the log LDs. of the virus 
with control serum and the log LDs5o 
of the virus with immune serum. 

Sera of proved neutralizing quality 
for Semliki Forest, western equine en- 
cephalitis, eastern equine encephalitis, 
and lymphoeytie choriomeningitis vi- 
ruses, employed in intracerebral neu- 
tralization tests, did not protect mice 
from the isolated virus (J virus). 
When virus of high infectivity and 
potent immune serum were employed 
it was possible to immunologically 
identify the J virus as a strain of 
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herpes simplex virus. ‘As indicated 
in Table I herpes simplex immune se- 
rum protected mice against J virus 
and J immune serum protected mice 
against HF strain of herpes simplex 
virus and J virus. 

Dr. Isaac Ruchman of Cincinnati, 
Ohio, has studied this virus. By cross 
resistance and neutralization tests he 
also demonstrated that J virus is a 
strain of herpes simplex.°® 


DISCUSSION 

It has been established that herpes 
simplex virus occasionally causes fa- 
tal human encephalitis. Five fatal cases 
(ineluding the one presented here) 
have been studied that satisfy the re- 
quirements for making the diagnosis: 
isolation of herpes simplex virus from 
brain tissue, histologic evidence of en- 
cephalitis, and demonstration of eo- 
sinophilie intranuclear inclusion bod- 
ies. 

Further evidence of the etiological 
relationship of herpes simplex virus 
to certain cases of encephalitis can 
be provided by demonstrating that 
the encephalitis represents the pri- 
mary infection. The absence of 
herpes simplex protective antibodies 
in the serum of a patient at the on- 
set of encephalitis is an indication 
of primary infection because people 
onee infected with herpes simplex 
virus ordinarily develop and main- 
tain specific neutralizing antibodies 
for many years. No serological or 
clinical information is available to in- 
dicate whether or not the encephalitis 
in the four previously reported fatal 
cases was a manifestation of primary 
or of recurrent herpes simplex infee- 
tion, It does seem reasonable, 
though, to suppose that the encephali- 
tis that occurred in the 4-week-old 
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infant? was part of the primary in- 
fection. In the patient reported here, 
definite information is available that 
the encephalitis occurred during an 
initial infection. Serum taken on the 
eighth day of disease contained no 
demonstrable neutralizing or comple- 
ment-fixing antibodies for herpes sim- 
plex virus. Therefore, in this case 
and probably also in the 4-week-old 
infant the isolated virus cannot have 
represented latent virus from an 
earlier infection. 

There is much to be learned about 
herpes simplex infections and particu- 
larly about infections of the central 
nervous system. By analogy to other 
virus diseases, many cases of ‘‘aseptic 
meningitis’’ caused by herpes simplex 
virus would be expected for each 
frank case of encephalitis. Although 
such infections are presumed to oc- 
eur, at the present time they are not 
commonly reeognized. Further in- 
formation is also required to iunder- 
stand the pathogenesis of herpes sim- 
plex brain infection. As yet, symp- 
tomatic central nervous system infec- 
tions with herpes simplex have not 
been proved to occur in the many per- 
who have recurrent herpes feb- 
rilis. It is possible that immune 
mechanisms prevent nervous symp- 
tom manifestations and that enceph- 
alitis is usually a manifestation of 
primary infection. 


sons 


SUMMARY 


A virus, identified as a strain of 
herpes simplex, was isolated from the 
brain of an infant who died during 
an illness characterized by signs of 
encephalitis. Acidophilie intranu- 
clear inclusion bodies and encepha- 
litie changes were seen in histologic 
sections of the brain. The absence 





302 


2. Whitman, L., 


3. Zarafonetis, C. J. 


THE JOURNAL 


of herpes simplex neutralizing anti- 
bodies in the patient’s serum on the 
eighth day of illness indicated that 
the 

mary 


pri- 


represented a 


encephalitis 


infeetion with the virus. 
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INFECTIOUS MONONUCLEOSIS IN THE NEGRO 


A REVIEW OF THE LITERATURE WiTH A Report or NINE CASES 


JoHN F. Haruey, M.D. 
LOUISVILLE, Ky. 


HIRTY-SEVEN years after infec- 
tious mononucleosis was 
nized, the first case occurring in a 
Negro was reported in 1922 by Long- 
After this and in 
spite of the many articles on the vari- 


recog- 


cope." one case, 
ous aspects of the disease, no more 
eases were reported in the Negro for 
another twenty-two years. 

Bernstein,” in his noted study of the 
disease in 1940, reported the cases of 
sixty-five patients seen at Johns Hop- 


kins Hospital, none of whom were 
Negroes. He stated that sporadic 
eases of infectious mononucleosis 


might be overlooked unless studied by 
repeated differential blood counts. 
Therefore, many of his patients were 
medical students and nurses who were 
admitted to the hospital for treatment 
of even minor illnesses. He explained 
that this may account for the paucity 
of cases observed in the dispensary and 
public wards, and for the fact that 
only one case had been reported in 
the Negro. Wintrobe* in 1942 noted 
that the disease in the Negro was limi- 
ted to one ease. 

However, Werlin, Do!gopol, and 
Stern‘ at the Willard Parker Hospital 
in 1941 had ineluded four cases in 
Negroes in a total of twenty-one cases 
One case was reported in 
this the heterophile 
positive 1:112. 


reported. 
detail, and in 


antibody titer was 


From the Department of Pediatrics, Uni- 
versity of Louisville 
the Louisville General 


School of Medicine and 
Hospital. 


These the first 
proved cases in the Negro. 


were serologically 


The next report in the Negro was 
by Johnson’ in 1944. This was of two 


eases in children at the New Haven 
Hospital. Also in 1944 Ray and 
Cecil® reported three serologically 


proved eases in the Negro at the Medi- 
cal College of Virginia Hospital, one 
of which was complicated by sickle-cell 
anemia. 

In 1945 Blain and Vonder Heide’ 
reviewed the literature and added six 
cases, making a total of sixteen cases 
reported in the Negro. These six cases 
represented 30 per cent of a series of 
twenty cases seen at Detroit Receiving 
Hospital during the previous ten 
years. Five of the cases were sero- 
logically confirmed. The authors con- 
cluded that infectious mononucleosis 
at that hospital was relatively as com- 
mon in the Negro as in the white. 
They also felt that the widespread be- 
lief that infectious mononucleosis was 
rare in the Negro, was no longer 
tenable. 

No further cases of infectious mono- 
nucleosis in the Negro were published 
until 1946, when Wechsler and Rosen- 
blum® reported on an epidemic oc- 
curring at an Army post. In this 
epidemic, forty-nine Negroes, or 8.7 
per cent of the total, suffered from the 
disease. The incidence in Negro pa- 
tients was larger than their propor- 
tionate number on the post. 
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The next year Stewart® published 
what he believed to be the seventh case 
in the Negro. This, of course, was the 
sixty-sixth to be reported. 

In 1948 and 
Flanagan" reported twenty-four cases 


Creaturo, Akerson, 
occurring at the New Haven Hospital, 
one of in a Negro girl. 
Also Brandao, and Torres" 
deseribed the second case of infectious 


which was 


Saleiro, 


mononucleosis in the Negro to be pub- 
lished in Brazil. Another single case 
in the Negro was reported by Wilson, 
Ward, and Gray” in 1949. This case 
was complicated by hemolytic anemia, 
but the patient recovered after sple- 
nectomy. 
CLINICAL STUDY 

The oceurrence of this disease in 
nine Negroes in a series of fifteen cases 
seen on the Pediatrie Service of the 
Louisville General Hospital from 1946 
through 1950 substantiates the opinion 
of Blain and Vonder Heide that in- 
feetious mononucleosis is relatively as 
common in the Negro as in the white. 
A, his hospital, only diagnostie prob- 
lems, or those patients who are very 
acutely ill, are admitted to the Pedi- 
atrie Service because of lack of facili- 
ties. A far greater number of pa- 
tients are treated on an out-patient 
basis through the clinics. 

The cases to be presented represent 
60 per cent of the total cases, and all 
were admitted from the clinics. The 
majority were admitted as diagnostic 
problems, usually to rule out the pres- 
ence of diphtheria. Eight patients 
had heterophile agglutination titers of 
at least 1:112, while one patient was 
seronegative. He had, however, posi- 
tive clinical and hematologic evidence 


for the diagnosis. 


INFECTIOUS MONONUCLEOSIS IN THE NEGRO 


CASE REPORTS 

The 
form as it is believed nothing would be 
added to the literature by presenting 
Representa- 


eases are presented in chart 


each history separately. 
tive total and differential blood counts 
the 
heterophile test in each ease. 


representative 
Six of 


are given, as is 


the cases were admitted to the hos- 
pital to rule out diphtheria. In each 
of these cases membranous tonsillitis 
was present, but repeated smears and 
cultures of the 
for Corynebacterium 


were 
diph- 


nasopharynx 
negative 
theriae. However, two patients were 
given diphtheria antitoxin before re- 
sults of the cultures were obtained. 
All of the cases presented were in 
North American Ages 
varied from 9 months to 7 years. Hos- 
pital stay ranged from three to thirty- 


the Negro. 


eight days, varying with the severity 
of the illness and also the difficulty in 
interest- 


differential diagnosis. It is 
ing to note that Case 3, J. T., was ad- 
mitted to the hospital six months later 
with the same symptoms, At this sec- 
ond admission, C. diphtheriae were 
cultured from the throat and the child 
was treated for diphtheria with diph- 
theria antitoxin and penicillin with 


good results. 


COMMENT 
The nine cases of infectious mono- 
nucleosis in the Negro presented here 
represent 60 per cent of a series of fif- 
teen patients who were admitted and 
diagnosed on the Pediatrie Service at 
the Louisville General Hospital in the 
past five years. It is emphasized that 
these were diagnostic problems and 
probably many more were recognized 
and treated as out-patients. 
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During the past five years, 58,718 
patients were seen in the Pediatric 
Clinic. There has been no tabulation 
as to the proportion of Negro to white 
patients treated, but from 
servation over a period of months, the 


close ob- 


percentage of Negro children seen is 


about 50 per cent. In this period, 


5,948 patients were admitted to the 


ad- 
were 


of those 


per 


and 
33 


Pediatrie Service, 
mitted, 2,057, or cent, 
Negroes. 
CONCLUSION 

Inasmuch as these cases were spo- 
radic rather than epidemic, it is be- 
lieved that the disease is as common in 
the Negro as in white at this hospital. 


SUMMARY 


of infectious mono- 


Negroes 


1. Nine cases 
nucleosis in 
Kight of these were serologically con- 
firmed. 

2. These the total 
sporadie cases reported to twenty-nine. 
Including the epidemic of forty-nine 
eases in 1945 at Fort Bliss, Texas, the 
total the Negro reaches 
seventy-eight reported throughout the 


are reported. 


eases bring of 


of eases in 


literature. 
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3. Infectious mononucleosis at this 
hospital least common in 
Negro children as in white children. 

4. The majority of these patients 
were admitted because of suspected 
diphtheria. 


is at as 


5. This series further substantiates 
the conclusions made in 1945, that in- 
fectious mononucleosis is relatively as 
common in the Negro as in the white.’ 
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THE ELECTROCARDIOGRAM IN THE FIRST TWO MONTHS OF LIFE 


Rosert A. FurMAN, M.D., AND WiLuiAmM R. HALuoran, M.D. 
CLEVELAND, OHIO 


ee ee of the electro- 
eardiogram in infaney is compli- 
eated by the profound changes which 
growth, changes 
whose pattern and normal variations 


accompany normal 
are as yet inadequately documented. 
The earliest studies of the normal elec- 
trocardiogram in childhood employed 
only the three standard limb leads and 
a relatively small number of cases to 
cover the period from birth to adoles- 
cence. The first few months of infaney 
were dismissed with the observation 
that a ‘‘right preponderance’’ was 
found at this time.’:* Subsequent re- 
ports of the normal three-lead electro- 
eardiogram in childhood, although in- 
cluding adequate numbers of records, 
either omitted this period® or ignored 
it by considering the first six months 
as one homogeneous group. The ini- 
tial studies of the precordial electro- 
‘ardiogram in childhood again dis- 
missed this early period either by 
omitting it®®* or by considering the 
first year or so as one group.® ® 7° 
Three recent studies of the unipolar 
electrocardiogram have well docu- 
mented the appearance of the normal 
record in the first week of life,’" ?* 
but again the period of greatest normal 
variation and transition escaped prac- 
tical analysis: in the first report by 
limiting the study to the first week of 
life; in the second by employing a 
method of unipolar lead determination 
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not in common clinical usage; and in 
the third by placing all records from 
the eighth day to the fourth month in 
one group. Only in Ziegler’s work has 
this period received the careful serial 
analysis necessary. His preliminary 
report’ is, however, primarily a de- 
scriptive discussion limited to the pre- 
cordial leads. 

It is the purpose of this study to 
trace the normal electrocardiographie 
pattern of development during this 
period of so-called ‘‘right ventricular 
preponderance,’’ the period of transi- 
tion from the toward the 
adult type of record; to do this by 
means of the twelve-lead electrocardio- 
gram, followed serially in some pa- 
tients; and to present this data in a 
manner which will facilitate more ac- 
eurate clinical interpretation during 
this period. 


newborn 


METHOD OF STUDY 


A series of seventy electrocardio- 


grams were analyzed. These records 
were obtained from fifty-two patients, 
six of whom had from two to five 
serial tracings. Twenty patients were 
selected at random from the newborn 
nursery at MacDonald House, while 
the remaining thirty-two patients were 
selected from Babies and Children’s 
Hospital. All of these latter patients 
had negative chest roentgenograms 
and either had been proved to have no 
disease or were concluding a long hos- 
pital stay following a minor illness, 
their hospitalization being prolonged 
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for other than medical reasons. The 
patients were all submitted to exami- 
nation by one of us in addition to the 
routine examination by the intern and 
assistant resident. Patients with soft 
systolic murmurs were not excluded. 

All the records were taken on a Cam- 
bridge ‘‘All Electric Mobile Electro- 
All 
patients were supine and were offered 
Karo water if Standard 
Cambridge infant extremity electrodes 
and a special 2.0 em. precordial elec- 
trode were employed. Care was taken 
to wipe the chest clean of electrode 
jelly after each precordial lead. Twelve 
leads were obtained on each patient: 
the three standard the aug- 
mented unipolar limb leads, and the 
six standard precordial V leads. In a 
small number of patients additional 
precordial leads were obtained, either 
from the right side of the precordium 
corresponding to V, and V, or from 
V, and Vx on the left side. 

Two important departures from 
standard procedure must be noted: 
first, the paper speed was accelerated 


eardiograph and Stethograph.’’ 


necessary. 


leads, 


to 50 mm. per second; second, all pre- 


leads taken with the 
string ‘‘half-standardized,’’ that 
one millivolt produced a deflection of 
the string of only 5 mm. The first of 
these steps was taken to enable us to 
make accurate time measurements de- 
spite the rapid rates in this age group. 
The second was taken because of the 
high voltage of some of the precordial 
QRS complexes to insure against any 
deflection being out of the range of the 
paper. Both these departures have 
proved most satisfactory from a prac- 
tical standpoint and have been adopted 
as routine for all pediatrie electro- 
eardiograms. The second of these 
changes may, however, be unfortunate 


cordial were 


So 
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for a study of this type as minor 
errors of 1.0 mm. or less in standard- 
ization were quite common and were 
capable of producing significant errors 
of up to 16 per cent when the deflec- 
tion measurements were doubled for 
comparison with records obtained with 
the conventional standardization. Cor- 
rection was made for any standardiza- 
tion error of greater than 1 mm. The 
smallest unit of measurement em- 
ployed for amplitude of waves was 0.5 
mm. 

The records were obtained so that 
there were twenty taken in the first 
week of life and ten each in the second, 
third, and fourth, and in the fifth 
through sixth, and seventh through the 
eighth weeks. All data were analyzed 
initially on the basis of these six 
groups to determine the effect of age 
on each of the measurements made. 


RESULTS 


1. Mechanism—Normal sinus 
rhythm was present in all the records, 
with twelve showing a mild sinus ar- 
rhythmia. There was a wandering 
pacemaker in one of the records hav- 
ing sinus arrhythmia. Occasional pre- 
mature ventricular beats were noted 
in one record, occasional premature 
auricular beats in another. One of the 
patients with sinus arrhythmia had 
five serial records, the arrhythmia be- 
ing present in just two of these rec- 
ords. Tudbury and Atkinson'’ noted 
a slightly higher incidence of sinus ar- 
rhythmia which might easily be ex- 
plained by the fact that with a normal 
paper speed their leads contained twice 
as many complexes and their oppor- 
tunity for detecting minor arrhythmias 
was consequently greater. 

2. Heart Rate.—In the entire group 
the rates varied from 102 to 182 per 
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minute. Slower rates tended to occur 
in the younger groups, no rate below 
130 being found after the third week; 
the average rates for the groups in the 
first three weeks varying between 136 
and 144, in the fourth through eighth 
weeks between 150 and 157. Our 
means of 140 for the first week and 
155 for the subsequent weeks compare 
closely with those of Tudbury and At- 
kinson™ of 148 and 163, respectively. 


TABLE I. 


ECG IN 


FIRST TWO MONTHS OF LIFE 309 
in the first four weeks. In this group 
72 per cent were 0.05 or less, while in 
the last four weeks only 20 per cent 
were 0.05 or less. Again these observa- 
tions check closely with those of Tud- 
bury and Atkinson."* 

5. Duration of Electrical Systole— 
In measuring the duration of electrical 
systole or Q-T interval only the six 
limb leads were used. The Q-T dura- 
tion that was selected was the longest 


DISTRIBUTION TABLE FOR BazeT’s CONSTANT OF ELECTRICAL SYSTOLE 








AGE IN WEEKS 





K s 2nD_ | 


3rd | 


4TH TOTAL 





0.30-0.3199 

0.32-0.3399 
0.34-0.3599 
0.36-0.3799 
0.38-0.3999 
0.40-0.4199 
0.42-0.4399 
0.44-0.4599 
0.46-0.4799 





TABLE IT. 


PERCENTAGE DISTRIBUTION OF ELECTRICAL POSITION 








"VERTICAL TO 
RIGHT 
WEEK (PER CENT) 


VERTICAL 
(PER CENT) 


| SEMIVERTICAL | INTERMEDIATE 
| (PER CENT) (PER CENT) 





1st 55 45 
2nd 50 50 
3rd 20 70 
4th 50 
5th-6th 60 
7th-Sth 20 


10 aw 
40 10 
20 20 
50 30 





3. P-R Interval.—The P-R intervals 
varied between 0.08 and 0.13 see. with 
91 per cent between 0.09 and 0.12, the 
average being 0.103. This last figure 
cheeks well with that of Tudbury and 
Atkinson'® who obtained a mean of 


0.10. There was no demonstrable 
variation with either age or rate. 

4. QRS Duration.—The duration of 
the QRS complexes varied between 
0.04 and 0.07 with 93 per cent measur- 
ing either 0.05 or 0.06, the average 
being 0.054. No correlation with heart 
rate was observed, but it was noted 
that the duration tended to be shorter 


one that could be found in two or more 
leads, the final determination being the 
average of three measurements in the 
lead selected. The rate selected for the 
record was the rate in this lead. K was 
ealeulated for all records according to 
the formula of Bazet (K — QT 
Vv RR). K was found to vary be- 
tween 0.332 and 0.447 on a normal dis- 
tribution curve as shown in Table I, 
with a mean of 0.388 and a standard 
deviation of 0.022. Statistically there 
was no significant difference between 
the different age groups. These values 
are surprisingly similar to those of 
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15 who found 
standard 


twenty-six pa- 


Alimurung and associates 
a mean K of 0.386 with a 
deviation of 0.019 for 
tients in the first month of life. 

6. Electrical Position.—In 
mining the electrical 
age group under study, 


deter- 
the 
was found 


position in 
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is readily apparent that the designa- 
‘vertical to the right’’ is some- 
this 


tion 
what a 
group could 
called semivertical 


misnomer, as records in 
perhaps be more accur- 
to the right 
respec- 


ately 
and intermediate to the 
Subdivision of 


right, 


tively. the records in 


electrical 
augmented 


position 
unipolar 


Changes in 


the term ‘‘ver- 


to deseribe 


advantageous to use 
right’’ 
records with a negative deflection in 
aV;, and a positive deflection in aVpr, 
R wave in aVp, was 


tical to the those 


and in which the 
greater than the negative deflection. It 


accompanying 
extremity 


growth as revealed by serial 


patients. 


normal 
leads in four 


the ‘‘vertieal to the right’’ 
this basis did not seem justifiable be- 
eause of the small number of records 
in the group. Table II reveals that 
whereas this was the position in over 
one-half in the first two weeks, it was 


group on 
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not noted from the fourth week on. 
This table also reveals that while about 
half the records in the fourth through 
eighth weeks had a semivertical or 
intermediate position, only one of forty 
records in the first three weeks had 
such an electrical position. This latter 
finding is confirmed by Schaffer and 
collaborators’? who found aV,, to be a 
negative deflection in their fifty new- 
born infants. Tudbury and Atkin- 
son’s'® finding of five newborn infants 
out of forty-six with semivertical, 
semihorizontal, or horizontal hearts is 
at slight variance with these observa- 
tions. 

Fig. 1 illustrates these progressive 
changes in electrical position in four 
patients who were followed with serial 
records, the two on the top row having 
hearts in the ‘‘vertical to the right’’ 
position as newborn infants, the two 
on the lower row having vertical hearts 
as newborn infants. It is interesting to 
observe that of the six patients fol- 


TABLE IIT. 


‘ABOVE 120° 
(PER CENT) 
35 25 
2nd 10 50 
3rd 30 


WEEK 
Ist 


95 


4th 10 10 
5th-6th es 10 
7th-Sth ~~ “— 


lowed with serial records three ini- 
tially had vertical to the right hearts, 
while three had vertical hearts. By 
the age of six weeks there was one 
vertical, one semivertical, and one in- 
termediate heart in each of these two 
groups. 

7. Axis Deviation —Table III shows 
that 50 per cent of the records in the 
first three weeks had axes greater than 
105 degrees whereas only 10 per cent 
had axes in excess of 105 degrees from 
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~ 4105-120° | 
(PER CENT) 
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the fourth week on. It is pertinent to 
note that in each group there 
about 30 per cent with axes between 
90 and 105 degrees. In the first three 
weeks no axis was less than 73 degrees, 
whereas the lower limit in the last 
five weeks was 11 degrees. These 
figures are difficult to compare with 
those of Tudbury and Atkinson" ex- 
cept that for the first week our mean 
of 108 degrees is identical with theirs 
as is our percentage of normal axes 
and right axis deviations. Table III 
thus reflects the diminution in right 
ventricular preponderance after the 
third week as determined above by in- 
spection of the unipolar limb leads al- 
though the cleavage is not quite so 
sharp. From the fourth week through 
the eighth week the 63 per cent normal 
axes and the mean axis of 74 degrees 
are both similar to the data for the 
above authors’ Group II, which cov- 
ered the week through the 
fourth month. 


were 


second 


PERCENTAGE DISTRIBUTION FOR AXIS DEVIATION 


BELOW 90° 
(PER CENT) 


90-105° 
(PER CENT) 
30 10 
30 10 
40 3 
20 60 
30 60 
30 70 


8. P Wave.—Table IV lists the range 
and mean amplitude of the P waves 
for the entire group. There were no 
significant differences between the 
smaller subgroups. The duration of 
the P waves varied from 0.02 to 0.08 
with 97.5 per cent measuring 0.06 or 
less. In no record did more than two 
leads have P waves of duration greater 
than 0.06 and in only six records were 
there two leads of this duration. In- 
verted P waves were found four times 
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in III, three times in aV , and eleven 
times in V,. Diphasie P waves were 
found four times in ITI, two times in 
aV,, five times in V,, six times in V2, 
and twice in V,. 

The range noted for the P waves is 
quite similar to that listed by both 
Tudbury and Atkinson" and Schaffer 
and associates.'* The latter noted that 
the P wave in Veternum Was always up- 
right, which we confirm by not noting 
any inversion in V, through V,, al- 
though Tudbury noted occasional in- 
version as far out as Vy. The mean 
amplitude of P in the limb leads in 
our observations is almost double that 
found by Tudbury and Atkinson, while 
the means for the precordial leads, 
without correction for ‘‘half-standard- 
ization,’’ are about equal. This is 
probably due to two facts already 
noted: first, our reluctance to attempt 
measurements less than 0.5 mm.; and 
second, the difficulty of accurate stand- 
ardization using the method we em- 
ployed. 

9. Q Wave.—The range and ampli- 
tude of the Q waves are listed in Table 
IV. The only significant changes with 
age were an increase in the mean 
depth of Q in aVx in the last five weeks 
from 7.5 to 13.0 and a sharp increase 
in the Q wave incidence in V, through 
V, after the first week. A Q wave was 
present in II in 80 per cent, in III in 
81 per cent, and in aVy in 87 per cent. 
These figures are quite similar to those 
of Tudbury and Atkinson." 

10. S-T Junction—The nature of 
the S-T segment in many records in 
this group as it blends smoothly into 
the T wave precluded accurate mea- 
surement of the duration of this seg- 
ment. The incidence of elevation or 
depression of the S-T junction from 
the isoelectric line of greater than 0.5 
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mm. was quite high. The incidence 
and degree of this deviation did not 
vary among the age groups. In Leads 
I and II elevation up to 1.0 mm. was 
present in 57 per cent, with depression 
of 0.5 mm. noted twice in II. Lead ITI 
was remarkable in that deviations were 
present in only 8 per cent and when 
present were not greater than 0.5 mm. 
Deviations up to 1.0 mm. were present 
in approximately 30 per cent of the 
unipolar limb leads and 4v per cent of 
the precordial leads. Depression of the 
junction up to 2.0 mm. was noted oc- 
easionally in the first week in V, and 
V,. These observations are similar to 
those of the other observers. 

11. T Wave.—The range and mean 
of the T-wave amplitudes are listed in 
Table IV. Although the range was 
approximately the same for the entire 
group, the mean took a rather sharp 
inerease after the first two weeks so 
that the statistics are listed for two 
groups. T-wave inversion was always 
present in aVp, never present in I or 
V,, not seen after the first week in II 
or aV,, and not seen after the second 
week in aVy. Across the precordium, 
after the first week, T was inverted in 
60 per cent in V,, 40 per cent in V2, 30 
per cent in V,, 5 per cent in V,, and 
2 per cent in V,. In the first week 50 
per cent showed no precordial T-wave 
inversion, diphasic T waves not being 
considered as inverted unless the nega- 
tive phase was of greater amplitude 
than the positive. In two records in 
the first week of life the precordial T 
wave changed from positive or iso- 
electric to inverted and back again to 
positive or isoelectric, proceeding from 
right to left across the precordium. 
This was not noted after the first week. 
An inverted T wave in the presence of 
a large R wave or an upright T wave 
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in the presence of a large Q or S wave 
was noted not infrequently in all leads 
in the first week of life and frequently 
throughout the entire series in III, 
aV; and V,. It was not noted after 
the first week in II and V,, after the 
second week in aVa, aVy, and V:. 





Fig. 2.—Precordial electrocardiographic patterns seen in the first two months of life. 
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were noted and very well documented 
by Ziegler.‘* We cannot confirm all of 


his observations in the first three days 
as we made no attempt to take serial 
records within this period. 

12. R and S waves.—Table V lists 
the range and mean values for the R 


For 


details see text. 


through V,. Schaffer and co-workers" 
noted this T-wave variability in their 
newborn group. It was in our series, 
as they noted, usually gone by the 
third day but did persist through the 
sixth day in one record. Our absolute 
values again compared well with Tud- 
bury and Atkinson."* These changes 


and S waves, the differences between 
the first and second weeks and the 
fifth-sixth and seventh-eighth weeks 
groups being small enough to warrant 
combining these respective groups. 
Tables II and III point out the im- 
portant relationships for the R and S 
waves of the limb leads. These values 
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are difficult to compare with those of 
Tudbury and Atkinson'’ because of 
their different The gen- 
eral range of values for the limb leads, 


age groups. 
however, is similar, while those for the 
precordial leads are about equal al- 
though our figures are uncorrected for 
our method of precordial standardiza- 
the pre- 
cordial leads are difficult to compare 


tion. Our observations for 
with those of Ziegler™* as we did not 
the time of of the 
initial deflection and did not express 
the amplitude of the intrinsie deflec- 
tion as a percentage of RS in the same 


determine onset 


lead. 


TABLE VI. PERCENTAGE DISTRIBUTION OF PRECORDIAL QRS PATTERNS 


DEEP S ACROSS 


PRECORDIUM Ve 
CENT ) 


45 
10 


WEEK 
Ist 
2nd 
3rd 

tth 
5th-6th 
7th-Sth 


( PER 


In evaluating the precordial R- and 
S-wave relationships, four rather dis- 
tinet patterns of complexes were ob- 
served which are illustrated in Fig. 2: 
(1) the ‘‘normal’’ pattern having the 
R waves in V, and V, greater than the 
inverted T 
usually being present in V,, an up- 
right T and a Q wave usually being 
V.. The **normal”’ 
was used to deseribe this pattern not 


respective S waves, an 


present in term 
because it is in any way similar to an 
adult type pattern, but rather because 
observation of a large number of trac- 
ings of normal infants has shown this 
to the pattern until 
around eighteen months. These latter 
records were taken as part of a study 


be dominant 


on the normal electrocardiogram in in- 
faney and childhood which has not 
been completed at this date; (2) the 


“DEEP S 


(PER CENT) 
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*‘deep S in V,’’ pattern being similar 
to the first except for the S in V, be- 
ing equal to or greater than the ac- 
companying R wave; (3) the ‘‘deep 
S in V,’’ pattern being similar to the 
first except for the S in V, being equal 
to or greater than the accompanying R 
wave; (4) the fourth pattern having 
S waves across the entire precordium 
equal to or greater than the respective 
R waves. In those records with a deep 
S in V,, a lead to the right in the mid- 
elaviecular line usually revealed a tall 
R small S inverted T pattern. This 
was usually not the case with those 
having the ‘‘RS across the precor- 


~ DEEP Ss | 
v, **NORMAL’’ 

(PER CENT) _(PER CENT) — 
5 5 

10 50 

40 60 

20 80 

as 90 

10 90 
dium’’ pattern. When a deep S was 
present in V, it was present also in 
V, or Vs when those leads were ob- 
tained. 

That there is justification for these 
arbitrary designations can be seen in 
Table VI in which the age distribution 
for each of these respective patterns 
has been tabulated. From this it ean 
be seen that in the first week the pre- 
cordial S pattern and the S-V, pattern 
predominate with but one ‘‘normal’’ 
pattern present. In the second week 
both of the former patterns are still 
present but much less frequently, with 
a few S-V, patterns and one-half of 
the tracings falling in the ‘‘normal’’ 
group. In the ensuing weeks the pre- 
cordial S pattern and the S-V, pattern 
all but disappear with the S-V, pat- 


tern gradually diminishing in fre- 
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quency after reaching a peak in the 
third week and with the ‘‘normal’’ be- 
coming the usual pattern. 


DISCUSSION 


From the foregoing it is obvious that 
certain electrocardiographie character- 
isties are quite constant during this 
period of the first two months: mech- 
anism, heart rate, P-R interval, QRS 
duration, duration of electrical systole, 
S-T junction, P and Q waves. This, 
however, is not the case with the T 
waves, the electrical position, and the 
character of the precordial QRS com- 
plexes. 

The T waves of the newborn infant 
were characteristically of low voltage 
and apparently independent of the 
character of the QRS complex as evi- 
denced by: (1) frequent T wave in- 
version in aV,, aVy, and II; (2) ab- 
sence of precordial T-wave inversion 
in one-half the records; (3) appear- 
ance of isolated precordial T-wave in- 
version over the left precordium; (4) 


presence in many leads of an inverted 
T wave with a large R wave or an up- 


right T with a large Q or S wave. 
These characteristics were most fre- 
quent in the first two days of life, but 
were found as late as the sixth day. In 
the second week the voltage still 
tended to be low, but the T wave was 
assuming a more mature character 
with the apparent independence of the 
T wave noted above being found only 
in aVp and V, through V,. After the 
end of the second week these latter 
changes were no longer noted, the vol- 
tage increased, and the character of 
the T wave then remained constant 
through the remainder of the period 
under study. 

It appears from our studies that in 
the first few days of life, probably 
even through the first week, little sig- 
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nificance can be attached to T waves 
whose character by the usual standards 
would be considered abnormal. In the 
second week certain T-wave configura- 
tions, such as an inverted precordial 
T wave to the left of an upright or 
isoelectric T wave, can probably be 
called abnormal. It is not, however, 
until after the second week that the 
T waves can be judged by the usual 
standards. 

Analysis of both axis deviation and 
electrical position indicates a definite 
reduction during the third week of the 
so-called right ventricular preponder- 
anee. As axes of greater than 90 de- 
grees still persist after the third week 
in 30 per cent and as axes of greater 
than 105 degrees are occasionally 
found in this period, the practical 
value of this observation can be ob- 
secured if the axis deviation alone is 
considered. However, when the aug- 
mented unipolar leads are observed, it 
becomes clear that after the third week 
electrical axes greater than 90 degrees 
are due primarily to a negative deflec- 
tion in aV, of greater magnitude than 
the negative deflection in aVp, rather 
than being due to the magnitude of 
the positive deflection in aV, as was 
the case in the first three weeks. This 
observation has proved most helpful in 
the interpretation of records having 
axes greater than 90 degrees after the 
third week of life: this finding being 
a normal one if the positive deflection 
in aVx is less than the negative deflee- 
tion; the reeord probably being ab- 
normal if the reverse is true. 

The augmented unipolar leads are 
again helpful when it is realized that 
although axes as low as 73 degrees 
were noted in the first three weeks and 
as low as 11 degrees in the third 
through eighth weeks, there were no 
hearts in an intermediate or horizontal 
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position in the first three weeks, with 
only one semivertical heart in this 
group; and that in the fourth through 
eighth weeks there were no horizontal 
Without 
measurement of the axis deviation, it 


or semihorizontal hearts. 
has been most helpful just by inspec- 
tion to be able to consider an inter- 
mediate or horizontal heart in the first 
three weeks and a semihorizontal or 
horizontal heart in the fourth through 
eighth weeks as probably abnormal. 
Familiarity with the range of the 
normal electrical position in the first 
the 
necessity of the Vez and V4, leads sug- 
gested by Schaffer’? although they may 
be helpful in doubtful eases. Certainly 
in the first two eases of right ventricu- 


two months probably obviates 


lar hypertrophy he later reported," 
the right leads 
yielded no information that was not 
available in aVy. Both his patients 
with left ventricular hypertrophy were 
under one month of age and had hori- 
finding 
pre- 


special precordial 


abnormal 

ventricular 
ponderance although 
nicely confirmed by, the special right 
precordial leads. 

The precordial QRS complexes in 
the first two weeks of life can normally 
assume so many different forms that 
they are of limited value in interpre- 
There are, however, two con- 


hearts—an 
of left 
regardless 


zontal 
suggestive 


of, 


tation. 
stant characteristics: first, the R wave 
in V, should be equai to or greater 
than the S wave; second, a biphasic 


complex with positive and negative de- 
flections of approximately equal mag- 
nitude should be present in either V2, 


V,, or Vy. The normal adult pattern 
is not seen normally in this age group 
and its presence would be indicative of 
left ventricular enlargement. Knowl- 
fact would have kept 


edge of this 
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Knoop and Grishman™ from calling 
normal, with no evidence of left ven- 
tricular hypertrophy, a record in a 2- 
week-old infant that they deseribed 
as showing gradual progression from a 
small r deep S pattern over V, to the 
smal! q tall R small s pattern over Vg. 

After the second week of life the 
appearance of a precordial pattern 
characterized by a deep S across the 
precordium is probably abnormal. The 
appearance of a deep S in V, after two 
weeks is likewise probably abnormal 
and ean be suggestive of right ven- 
tricular hypertrophy. After the fourth 
week of life the appearance of a deep 
S in V, is unusual and should be 
checked by a precordial lead to the 
right of V,. 

The pattern characterized by the 
deep S across the precordium seen in 
the first two weeks is perhaps the re- 
sult of the relatively large size of the 
heart compared to the chest wall, the 
leads being taken from a relatively 
small area overlying both ventricles. 
It is interesting to note that 83 per 
cent of those with a deep S in V, in 
the first three weeks were in a ‘‘ver- 
tical to the right’’ position, 86 per cent 
of those with a deep S in V, in the 
first three weeks were in a vertical 
position, while those with the deep S 
across the precordium and the ‘‘nor- 
mal’’ patterns had the same electrical 
position distribution as did the entire 
group. 

The above discussion is not meant 
to imply that this relatively small 
series establishes normal values for 
this age period. Rather, the develop- 
mental patterns and statistics are pre- 
sented to form the tentative basis for 
the rational interpretation of records 
in this age group, standards to be con- 
firmed by further clinical experience. 
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SUMMARY 


A series of seventy electrocardio- 
grams employing twelve leads were 
taken on fifty-two normal infants in 
the first two months of life. Analysis 
of these records revealed that: 

1. The mechanism, heart rate, P-R 
interval, QRS duration, duration of 
electrical systole, S-T junction, P and 
Q waves are essentially constant dur- 
ing this period. 

2. The T wave has unique character- 
isties in the first few days of life, but 
conforms to the hitherto accepted 
standards of behavior after the end of 
the second week, the second week be- 
ing a type of transition period. 

3. The relative right ventricular pre- 
dominance characteristic of the first 
two months undergoes marked diminu- 
tion during the third week of life, a 
change most easily demonstrated by 
the augmented unipolar extremity 
leads. 

4. The precordial complexes have 
four characteristic patterns, the ap- 
pearance of which follows a definite 
developmental course. 

The data are presented and dis- 
cussed in such a manner as to facili- 
tate interpretation of electrocardio- 
grams in the first two months of life. 

The authors are indebted to Drs. Harold 
Feil and Charles F. MeKhann for their 
stimulating encouragement and advice; to 
Dr. George Badger and Mr. Arthur Boblett of 
the Department of Preventive Medicine for 
the statistical interpretation of the data con- 
cerning the duration of electrical systole; to 
Mr. David Shields whose skill and patience 
made over one-half of our records possible; 


and to Dr. Harris D. Riley for assistance in 
taking the records on the newborn group. 
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USE OF ASCORBIC ACID TABLETS TO ENRICH MILK 
FOR INFANT FEEDING 
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B.S.,* AMHERST, Mass., 


AND FRANCIS Tripp, M.S.,** New Beprorp, Mass. 


pagans particularly during early 
life, restricted 
diet which ordinarily consists largely 


subsist on a very 
if not wholly of human or modified 
Milk has been frequently 
perfect 


cow’s milk. 

deseribed as nature’s most 
food, but it is inadequate in such con- 
stituents as iron and reduced ascorbic 
acid (vitamin C). The deficiency in 
reduced ascorbie acid is usually com- 
pensated for by feeding orange juice 
to infants. Orange juice is an excel- 
lent fruit juice that is particularly 
acceptable to adults as well as chil- 
In addition, orange juice is an 
acid ; 


dren. 
important souree of ascorbic 
Lorenz’ estimated that 
tribute annually about 624,080,000 
Gm. to the human dietary. Daniel, 
Kennedy, and Munsell* reported from 
45 to 51 mg. of vitamin C per 100 e.e. 
of orange juice. In a study of the cost 
of vitamin C from fresh fruit juices, 
Holmes, Pigott, Tripp*® found 
from 32 to 64 mg. per 100 
orange juice. Subsequently, Holmes, 
Pateh, and Tripp* reported values of 


oranges con- 


and 
e.e. of 


from 27 to 67 mg. of ascorbie acid per 
100 ¢.c. of juice, and they further in- 
dieated the variability of the ascorbic 
acid content of orange juice by not- 
ing that forty-four samples of juice 
gave twenty-six different values. 
Beacham and Bonney® reported that 


the vitamin C eontent of Florida 


Contribution No. 784, Massachusetts Agri- 
cultural Experiment Station. 

*From the Massachusetts Agricultural Ex- 
periment Station. 


**From New Bedford Textile Institute. 


320 


oranges varies with picking date, geo- 
graphical location, variety, and root- 
stock differences, and Harding, Wins- 
ton, and Fisher® found higher vitamin 
C values for oranges picked from out- 
side branches of the tree and well ex- 
posed to sunlight than for oranges 
picked from the interior of the tree. 
French and Abbott’? coneluded from 
their extensive investigation of or- 
anges that there was no correlation 
between the concentration of reduced 
ascorbic acid in Florida oranges and 
their weight, amount of peel, or the 
volume of juice that they contained. 
This conclusion is in accord with that 
of Holmes, Patch, and Tripp,* who de- 
termined the relation of 
weight, and price to the vitamin C 
content of oranges, and stated the 
average purchaser cannot use the size 


season, 


or eost of oranges as a reliable guide 
to the amount of juice or of ascorbic 
acid which they may contain. These 
observations concerning the lack of 
uniformity in the amount of ascorbic 
acid in orange juice raised a 
tion regarding the feasibility of cor- 
recting the ascorbic acid deficiency 
of milk used for infant feeding by 
adding the pure erystalline vitamin in 
tablet form to milk as it is fed to the 
infant, and this study was conducted 
to answer that question. 


ques- 


EXPERIMENTAL 


To test the permanency of ascorbic 
acid in enriched milk, a supply of 
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pasteurized milk was obtained from 
the Dairy Industry Department of 
the University at fourteen intervals 
between September of one year and 
August of the next year—an interval 
of eleven months. Synthetic ascor- 
bie acid was dissolved in the pasteur- 
ized milk (75 mg. per liter), and this 
enriched milk was assayed at once 
for reduced acid by the 
Sharp method* as modified by 
Holmes. The samples were stored 
in a household-type refrigerator in 
darkness at 10° C. for ninety-six 
hours, and during this time additional 
made at twenty-four- 
Since the fourteen 


aseorbie 


assays were 


hour intervals. 


samples of enriched milk were pre- 
pared at intervals during an eleven- 
month period, it was felt that they 
were representative of ascorbic acid- 


enriched pasteurized milk. 

Aseorbie acid tablets for enriching 
milk for infant feeding may be pre- 
pared by compounding synthetic as- 
eorbie acid with suitable materials 
for use as excipient or filler, disinte- 
grator, binder, and lubricant. Lae- 
tose, or milk sugar, a normal con- 
stituent of milk, is frequently and sat- 
isfactorily used as an excipient or 
filler for this type of tablet, and in 
addition it supplies calories or energy 
in a readily utilized form. Corn- 
starch is excellent as a disintegrator ; 
in this study tablets were prepared 
with it that completely disintegrated 
in five to ten seconds. However, this 
speed of disintegration is not required 
in this instance, for ordinarily sev- 
eral minutes are required to raise the 
temperature of milk in an infant’s 
nursing bottle from that of the house- 
hold refrigerator to that of body tem- 
perature. In order to hold the com- 
ponents of a tablet in intimate con- 
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tact, and to have the tablet retain its 
shape, a binder must be used. Ma- 
terials satisfactory for this purpose 
are solutions of acacia, gelatin, or glu- 
cose. A lubricant is added to pre- 
vent the tablets from sticking in the 
commonly used rotary tablet ma- 
chines. A number of materials, such 
as purified taleum, white mineral oil, 
calcium stearate, or dried starch, 
may be used for this purpose. 


RESULTS AND DISCUSSION 


The results of the seventy assays 
are reported in Table I. For the eon- 
venience of the reader, the samples 
have been arranged in the decreasing 
order of their reduced ascorbie acid 
content at the initial assay. Even 
though they were stored in darkness 
and at refrigerator temperature, each 
of the fourteen samples of enriched 
milk progressively lost reduced ascor- 
bic acid (Table I). The average 
values for each of the five periods 
employed in this study were 84.8, 
77.1, 69.0, 62.3, and 55.1 mg. of reduced 
ascorbie acid per liter, respectively. 

Thus the average losses of reduced 
ascorbie acid were 9, 10, 8, and 8 per 
cent, respectively, for the four suc- 
cessive twenty-four-hour periods that 
the samples of enriched milk were 
stored under household conditions. 
These losses are smal] as compared to 
31, 23, 14, and 9 per cent reported by 
Holmes”® for losses of reduced ascor- 
bie acid from unenriched pasteurized 
milk stored for similar periods under 
However, the 
relatively small losses observed in this 
study would not be applicable to com- 
mercially produced ascorbie acid-en- 
riched milk, since the tested samples 
were prepared and stored under the 
most favorable conditions. Commer- 


the same conditions. 
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cially enriched milk would be sub- 
jected to unfavorable conditions dur- 
ing its delivery from the processing 
plant to the ultimate consumer. 
Bright light, particularly at summer 
atmospheric temperature, causes rap- 
id of 
acid in solution. 


reduced ascorbic 
Kon and Watson" 
exposed milk to June skyshine and 
found that all of its reduced ascorbic 


destruction 


TABLE I. STABILITY OF REDUCED ASCORBIC 


SECOND DAY 
MG./L. 
81.4 
80.2 
80.5 
81.0 


FIRST DAY 

SAMPLE MG./L. 
1 88.9 
88.7 

87.6 

87.4 

87.0 

86.6 

85.9 

85.4 

83.5 

83.4 

83.1 

82.3 

79.6 

78.4 


Average 84.8 


acid was destroyed within the first 
hour of exposure. Krauss” reported 
that pasteurized milk kept in a clear 
glass bottle at room temperature lost 
practically all of its reduced ascorbic 
acid within six hours. Holmes and 
Jones™® exposed milk in commercial 
milk bottles to light that varied from 
a minimum intensity of 4.8 Gm. eal. 
per square centimeter to a maximum 
of 144.6 Gm. eal. per square centi- 
meter and found that the reduced as- 
ecorbie acid was oxidized very rapidly, 
and that none remained after thirty 
minutes’ exposure to bright sunshine. 

It is these observa- 
tions that even if processors of com- 
mercial retail milk carefully enriched 
pasteurized milk for infant feeding 
to a definite standard of reduced as- 


evident from 
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corbie acid content, there would prob- 
ably be a large and unknown loss of 
the reduced ascorbic acid between the 
preparation of the enriched milk and 
its ingestion by the infant. The loss 
would certainly be very significant if 
the bottled milk was allowed to stand 
for any length of time on the ecus- 
tomer’s doorstep exposed to bright 
light or sunshine. 


Actip IN MILK ENRICHED FOR INFANT FEEDING 


FOURTH DAY FIFTH DAY 
MG./L. 
60.3 
59.0 
57.1 
58.3 
59.1 
53.6 
58.7 
53.3 
48.4 
54.3 
51.3 
50.4 
56.4 
51.1 
55.1 





THIRD DAY 
MG./L. 
73.4 
73.2 


AAAMAAUIS 
NH SoM N Pf 
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Also, it is not at all feasible in the 
average home to enrich milk for in- 
fant feeding. Very few mothers have 
the training, experience, or equip- 
ment to enable them to weigh ac- 
eurately a tiny amount of crystalline 
asecorbie acid to add to the infant’s 
nursing bottle. On the other hand, 
it would be a very simple procedure 
for a mother to add an ascorbie acid 
tablet to each nursing bottle as she 
takes it from the refrigerator and 
warms the milk that it contains to 
body temperature. Obviously, the 
tablet should be so manufactured 
that it will contain a standardized 
amount of asecorbie acid at the time it 
is dropped into the nursing bottle 
and will completely disintegrate and 
dissolve in somewhat less time than 
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is required for the temperature of the 
milk to rise from that of the refrig- 
erator to that of body temperature. 
infant receives five 
feedings of modified milk every twen- 
ty-four hours (and the mother pre- 
fers to fortify all the milk), then 
each tablet designed for enriching the 
milk contained in a single nursing 
bottle should contain a minimum of 
one-fifth of an infant’s daily require- 
ment for reduced ascorbie acid. On 
the other hand, a tablet containing 
an infant’s daily requirement of as- 
corbie acid could be added to a nurs- 
ing bottle of modified milk, and the 
infant would receive its ascorbie acid 
in a single feeding, as when orange 
juice is fed. The breast-fed infant’s 
requirements for ascorbic acid may 


Assuming an 


be easily met by dissolving in water 
a tablet or tablets, depending upon 
whether daily or periodic feedings 
are preferred, and feeding the solu- 
tion in place of orange juice. 

It is generally accepted that syn- 
thetic ascorbic acid and the reduced 
aseorbie acid fourd in orange juice 
are identical in composition and chem- 
ical reactions. Several investigators 
have compared, with either human 
subjects or experimental animals, the 
nutritive value of equivalent amounts 
of synthetic ascorbic acid and re- 
dueed ascorbie acid which oceurs in 
natural food materials. Everson and 
Daniels™ concluded from studies with 
children that comparable 
amounts of commercial ascorbie acid 
and from food re- 
sulted in similar retentions. Hawley, 
Stephens, and Anderson’® adminis- 
tered orange juice and ascorbic acid 
to four women and eight men and 
found that comparable amounts of 
aseorbie acid given orally as orange 


preschool 


aseorbie acid 
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juice and as cevitamie acid resulted 
in similar urinary excretion curves. 
Todhunter and Fatzen™ studied the 
utilization of acid and re- 
ported that for equivalent amounts 
the urinary excretion and _ blood 
plasma levels of ascorbic acid were 
similar in the same subject when re- 
ceiving vitamin C from red raspber- 
ries and from crystalline ascorbic 
acid. Elliott and Schuck" compared 
crystalline ascorbic acid with ascorbic 
acid in grapefruit in five studies us- 
ing ten women and two men and 
found the results indicated approx- 
imately equal utilization of the ascor- 
bie acid from the two sourees. Ein- 
becker, Jackson, Paul, and Ohlson™ 


ascorbie 


have stated that increases in plasma 
ascorbie acid obtained when erystal- 


line ascorbic acid was ingested were 
greater than those obtained after the 
ingestion of strawberries. Hangart- 
ner and Gordonoif'® concluded that 
when synthetic aseorbie acid in 
amounts corresponding to that in or- 
ange juice was fed to human beings 
and to rabbits there was no difference 
in the amount excreted. The Ameri- 
ean Medical 20 in ¢com- 
menting upon the utilization of aseor- 
bie acid states synthetic ascorbie acid 
is absorbed and utilized by the body 
as well as that from natural sources. 

The orange juice as a 
source of ascorbie acid to supple- 
ment milk in infant feeding involves 
frequent purchases of oranges and 
the expression of the juice. Further- 
more, as noted above, orange juice 
prepared in this manner contains an 
unknown and variable amount of as- 
corbie acid, and thus there is not as- 
surance that the infant is receiving 
enough ascorbie acid daily to meet 
its nutritional requirements. In con- 


Association 


use of 
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trast, the use of ascorbie acid tablets 


provides a means for easily feeding 


an infant a known amount of aseorbie 
acid daily. 
SUMMARY 


Sinee the amount of reduced ascor- 
bie acid contained in milk is insuffi- 
cient to meet the nutritional needs of 
supplementary 


a nursing infant, a 


source is required. Frequently or- 


ange juice expressed from oranges 
the 
of 
orange juice contains an 
variable amount of 


Tablets designed to dis- 


purchased from local store is 


acid. 
un- 


used as a source aseorbie 
Such 


eertain and as- 
ecorbie acid. 
integrate rapidly provide a conveni- 
ent means for adding to the infant’s 
nursing bottle of milk a standardized, 
uniform amount of ascorbie acid suf- 
ficient to meet daily nutritional re- 


quirements. 
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STUDY ON ORANGE JUICE, ORANGE JUICE CONCENTRATE, AND 
ORANGE PEEL OIL IN INFANTS AND CHILDREN 
WituH SpeEciAL REFERENCE TO INCIDENCE OF DERMATOLOGIC AND 
GASTROINTESTINAL DISTURBANCES 


C. L. Jostry, M.D., anv J. E. Brapiey, M.D. 
BALTIMORE, Mp. 


ITAMIN C has long been recog- 

nized as one of the essential food 
elements in routine infant use, espe- 
cially for the prevention of scurvy. 
More recently it has been shown that 
vitamin C is also necessary for the 
utilization of certain amino acetic 
acids,' as well as aiding in resistance 
to infections,2 and the healing of 
wounds.* It is, of course, also inti- 


mately involved in vital developmental 
processes such as collagen formation,* 
mineral metabolism, and calcium utili- 
zation.® 


Orange juice was extensively pre- 
scribed by physicians to provide vita- 
min C until the work of Waugh and 
King* and Svirbely and Szent-Gyérgyi’ 
led to the synthetic production of 
ascorbie acid. There had long been a 
tendency for the laity as well as the 
medical profession to ascribe many un- 
diagnosed disturbances in infancy to 
an allergic reaction from orange juice. 
Though the incidence of these reac- 
tions was never to our knowledge pre- 
cisely determined, the substitution of 
ascorbic acid for orange juice in infant 
feeding in many cases became fairly 
common practice in some quarters. 


From the Department of Pediatrics, Uni- 


versity of Maryland. 

We are indebted to Florida Citrus Com- 
mission for their grant-in-aid to conduct this 
investigation. 


OBJECTIVES OF STUDY 


It was thus decided to administer 
fresh orange juice and frozen orange 
juice concentrate to infants and chil- 
dren, and (1) to note the effect on the 
incidence of regurgitation, bowel 
movement, ‘rashes, ete. It was 
also thought desirable (2) to skin test 
a number of both normal and ecezema- 
tous infants and children for sensi- 
tivity to orange juice and orange peel 
oil; and (3) to determine the hydro- 
gen-ion concentration of orange juice 
and orange peel oil. It was decided 
(4) to attempt to determine whether 
the time of administration of orange 
juice was related to the development 
of side actions, if any. 


skin 


TEST SUBJECTS 

The source of patients for study was 
from two infant homes and private 
pediatricians, a total of 406. Of this 
number, 338 were infants from 2 weeks 
to 2 years of age, and 68 were children 
ranging from 3 to 6 years of age. 

The details of administration 
shown in Table I. In all 
among this group the orange juice was 
well tolerated and enjoyed. 

Institutional observations 
made on 156 infants and on 68 older 
children, while 182 infants were ob- 


are 
instances 


were 
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TABLE I. 


AMOUNT GIVEN DAILY 


Infants 
338 


% oz. 
age, 


at 2 wk. of 
% oz. 


OF PEDIATRICS 


406 INFANTS AND CHILDREN GIVEN ORANGE JUICE 


DURATION OF OBSERVATION 


8 to 12 mo, 


wk. to 4 oz. 


Children yr. 
68 3 to 6 yr. ‘ 


served by practicing physicians—and 
followed from birth for a period vary- 
ing from eight to twelve months. 


PH VARIATIONS OF FROZEN AND FRESH 


ORANGE JUICE AND ORANGE PEEL OIL 

Ideal gastric motility seems to fune- 
tion best under conditions that include 
as one of its essential components an 
optimal pH. Irritating substances 
when brought into contact with the 
gastric mucosa bring out alterations in 
pH. While the general qualitative ef- 
fect of pH variation on the activity of 
smooth muscle* has been well estab- 
lished, recently the clinical significance 
of this effect as being responsible for 
the regurgitation of infants was sug- 
gested by the work of one of us.* *® ™ 
Smooth muscle is very sensitive to al- 
terations in the hydrogen-ion concen- 
tration..2 An inereased hydrogen-ion 
concentration produces a decrease in 


gastric motility, whereas a decreased 
produces 
Volatile sub- 


hydrogen-ion concentration 
an increase in motility. 
stances are particularly prone to de- 
velop increased motility of the pyloric 
antrum. 


TABLE II. DIFFERENCE IN PH AT 25° 

Orange peel oil 

Orange juice concentrate 

Fresh orange juice extracted by 
household method without 
pressure upon orange peel 

Fresh orange juice extracted by 
household method with moder- 
ate pressure upon orange peel 4.28 

It will be seen there is a consider- 

orange juice 

the pH of 


Note 
able difference in the pH of 
properly prepared (3.76) and 
orange peel oil (5.65) 


> 


to 8 oz. 2 to 6 mo. 


The pH was determined by use of a 
Beckman potentiometer. At 25° C. the 
pH of frozen orange juice concentrate 
was 3.76, of orange peel oil, 5.65. The 
pH of fresh orange juice prepared by 
halving the orange and extracting the 
juice by means of a Mixmaster was 
found to be 3.92 at 25° C. The pH of 
fresh orange juice extracted under 
moderate pressure being exerted on 
the skin was 4.28 at 25° C. 


SKIN TESTS 

The method of skin testing the in- 
fants and children was as follows: 
Patch tests were done by first cleansing 
the skin with acetone. A 3 mm. square 
of filter paper was laid on the skin, 
and the substance to be tested was ap- 
plied with a toothpick. An Elastopateh 
protective covering was applied and 
permitted to remain in contact for 
forty-eight hours. At the end of this 
period the patch was removed and re- 
action noted. Substances used were 25 
per cent solution of orange peel oil in 
olive oil and 25 per cent orange juice 
concentrate in olive oil. 

Patch skin tests were made on 167 
normal infants and children (with no 
known history of allergy) for sensi- 
tivity to orange juice and orange peel 
oil. The details of the testing are 
shown in Table III. 

In addition, fourteen infants with 
eczema were skin tested with orange 
juice and orange peel oil. Three in- 
fants gave positive reactions to orange 
juice. Four infants gave positive re- 
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TABLE IIT. 


Number of subjects negative to 
Number of subjects positive to 

Note: 
orange juice; 
reacted to orange juice only; 
*Included in this group were three who 


Three in- 


fants gave positive reactions to both 


actions to orange peel oil. 


orange juice and orange peel oil. None 
of the infants with eczema were cured 
by the removal of orange juice from 
the diet. 
eczema seemed to tolerate orange juice. 


Four of the infants with 


In the remaining ten cases we were 
unable to evaluate the effect of orange 
juice because of the changing character 
of the eezema and the many other fae- 
tors involved. However, three infants 
seemed to be irritated by the adminis- 


tration of orange juice. 


CLINICAL MANIFESTATIONS OF 
SENSITIVITY 
Of the 156 infants observed in the 
two institutions, the orange juice was 
well tolerated in every instance. There 
was no disturbance of bowel function 
(diarrhea or constipation) that could 
be attributed to the orange juice, and 
there was only a minimal amount of 
regurgitation. There were twenty-six 
infants who had transient rashes 
(maculopapular) that occurred during 
the test period. However, the erup- 
tions occurred in every instance dur- 
ing the very hot weather, and, since 
they subsided with removal of orange 
juice from the diet and a change in 
the weather, it was thought the rash 
was related to the very hot weather, 
particularly as there was no recur- 
rence of the when the infants 
were again given the orange juice. 


rash 


STUDY ON ORANGE JUICE 


RESULTS OF SKIN TESTS ON 167 NoRMAL INFANTS AND CHILDREN 


ORANGE PEEL OIL 
(25% SOLUTION 
IN OLIVE OIL) 
158 (94.6%) 

9* (5.3%) 


ORANGE JUICE 

(25% SOLUTION 

IN OLIVE OIL) 

164 (98.2%) 
3 (1.8%) 


It will be noted that 98.2 per cent of infants and children gave no reaction to 
94.6 per cent gave no reaction to orange juice or orange peel oil; 1.8 per cent 
5.3 per cent to orange peel oil. 

were positive also to orange juice. 


Observations on the 182 infants fol- 
lowed in private practice were some- 
what similar. No diarrhea or constipa- 
tion attributable to the orange juice 
was noted. Six infants suffered from 
regurgitation, but five of these regurgi- 
tated all as the 
orange juice. 

Seven infants of the private practice 
group of 182 eases developed a slight 


other food as well 


maculopapular rash on the face, which 
was thought to be due to the orange 
juice. However, four of these, when 
the orange juice was discontinued for 
a week and again given, had no rash. 
The three remaining infants developed 
slight rashes when the orange juice 
was repeated, and one infant broke out 
with maculopapular rash when syn- 
thetie ascorbie acid was given. 

The older children all tolerated the 
orange juice and showed no side ef- 
fects. 

TIME OF ADMINISTRATION OF JUICE 

It seemed that the most convenient 
time for administration of orange juice 
to the young infant was just before the 
usual morning bath about one-half 
hour before the mid-morning feeding. 
Most mothers preferred giving the 
orange juice at this time for the simple 
reason that, in giving the infant its 
first food other than milk, a certain 
amount is likely to be spilled, soiling 
the clothes. Also cod liver oil eoneen- 
trate or A and D vitamins -were added 
to the orange juice, and the combina- 
tion was well tolerated. 
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With older infants and children, 
time of administration seemed unim- 
portant. 


AGE JUICE STARTED AND AMOUNT 
ADMINISTERED 

The age at which the orange juice 
was started was at the beginning of the 
third week, two weeks being allowed 
for the infant to become adjusted to 
its formula or the breast feedings. 
The infants were given % ounce of 
orange juice diluted with equal parts 
of water at the start, with the quantity 
increased gradually as is done with the 
formula or other foods. If this proce- 
dure is followed, the infant’s tolerance 
for orange juice will be greatly en- 
haneed. 


METHOD OF PREPARING JUICE 


Orange juice, when extracted with- 
out undue pressure being made on the 


orange peel, is well tolerated by in- 
fants and children and allergic reac- 


tions are minimal. Results in the two 
institutions provide a striking illustra- 
tion of the importance of excluding 
orange peel oil from orange juice as 
It is interesting to 
that one institution at the be- 
ginning of the study reported that 
they had never had any difficulty or 
bad effects from giving fresh orange 
juice, while the second institution had 
use of fresh orange 


far as possible. 


note 


discontinued the 
juice because of the frequency of re- 
gurgitation and skin rashes, and had 
substituted synthetic 
Upon investigation as to the method of 
preparation of orange juice in the first 
institution, it was found that the juice 
was extracted by means of a Mixmas- 
ter which probably permitted only a 
minimal amount of peel oil to be mixed 
with the juice. Whereas, in the second 


aseorbie acid. 


institution, the juice was extracted by 
means of a mechanical extractor which 
exerted pressure on the skin of the 
halved orange—and hence there was a 
free mixing of peel oil and orange 
juice. Orange peel oil is known to 
contain about 90 per cent dextrolimo- 
nene and 10 per cent aldehydes, esters, 
and aleohols. 


VITAMIN CONTENT 


The total ascorbic acid content of 
fresh orange juice ranges from 34.8 to 
45.3 mg. per 100 ml., and from 33.5 to 
44.0 mg. per 100 ml. for canned."* For 
65° Brix orange juice concentrate it is 
from 36.3 to 50.8 mg. per 100 ml., for 
the fresh raw juice of 42° Brix from 
40.8 to 49.5 mg. per 100 ml., and after 
concentration and canning from 42.5 
to 46.3 mg. per 100 ml. Retention of 
this content in fresh hand-reamed and 
machine-reamed orange juice has been 
ealeulated at 98.5 to 99.5 per cent™ 
after twenty-four hours (either at 
room temperature or in a cold room 
at 40° F.), and at 95.8 to 96.4 per cent 
after one week when kept at 40° F. 
Our check of the ascorbic acid content 
of the frozen orange juice concentrate 
employed compared with the above 
figures, being 37.5 mg. per 100 ml. 


SUMMARY 


Three hundred ninety-two normal 
infants and children (from 2 weeks to 
6 years of age) and fourteen eezema- 
tous infants (a total of 406) have been 
given orange juice for periods varying 
from 2 to 12 months, in amounts from 
14 ounce at 2 weeks of age to 8 ounces 
daily before meals. Seventy-five per 
cent of the infants were observed on 
orange juice for eight to twelve 
months. 
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pH studies of frozen orange juice 
concentrate, fresh orange juice (ex- 
tracted by two different means), and 
orange peel oil have been made. 

One hundred sixty-seven normal in- 
fants and children and fourteen eczem- 
atous infants have been skin tested 
with orange juice extract and with 
orange peel oil extract. Only 1.8 per 
cent of the normal eases were positive 
to orange juice ; 5.3 per cent were posi- 
tive to orange peel oil. The eczematous 
eases (as was to be expected) showed 
a higher positive reaction. 

There was no disturbance of bowel 
function (diarrhea or constipation) 
that could be attributed to the orange 
juice. The incidence of regurgitation 
was minimal, as was also the develop- 
ment of rashes which could be spe- 
cifically traced to orange juice inges- 
tion. Five and three-tenths per cent 
of infants showed positive reactions. 


It would thus appear that the 
method of preparation of the orange 
juice (i.e., maximal reduction of peel 
oil) is important. In young infants, 
graduated doses were administered for 
best results. 
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INCE the original report by Gross' 
the 
a patent ductus arteriosus in a patient 


of first successful ligation of 


with this congenital heart defect, a 


number of rather comprehensive re- 
ports on follow-up studies of patients 
who have had such surgery have ap- 


The 


report was by Gross? on the 


peared in the literature. most 
recent 
results on 412 patients operated upon 
by himself or members of his group. 
Although the effect 
the ductus arteriosus on the growth of 


of ligation of 


children with such a defect has been 


alluded to briefly in a number of ar- 


ticles, no eritical analysis has been 


In ductus 


found 


untreated 
Abbott® 
their patients were usually of 


made, patent 


arteriosus and Gross* 
that 
poor physique. In sixty-two patients, 
Shapiro® found thirty-two were nor- 
were 
Gil- 


christ® and Benn’ in England found 


mally developed, twenty-three 


undersized, and six were obese. 
comparable results. Following sur- 
gery, Gross*® has stated that some chil- 
dren showed a considerable improve- 
ment in growth. No figures or eriteria 
were given, however. 

This the 


tions on the growth of sixty-one chil- 


report concerns observa- 


dren with patent ductus arteriosus. 


From the Department of Pediatrics, Uni- 
versity of Minnesota. 

This work was performed under a coopera- 
tive agreement between the University of 
Minnesota and the National Heart Institute, 
U. S. Public Health Service, Bethesda, Md. 
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CLINICAL 


All 


ported in this study were seen at the 


MATERIAL AND METHODS 


of the sixty-one children re- 


University Hospitals. In eight of 
these patients only preoperative ob- 
servations were possible as either sur- 
gery was not performed or, if done, 
follow-up examinations were not done. 
Twenty-three of the patients were ob- 
served both preoperatively and post- 
Thirty children 


seen for the first time by us at the 


operatively. were 
time of admission to the hospital for 
surgery, thus only postoperative ob- 
servations could be made on _ these 
children. 

The criteria used by us for satisfac- 
the 


these children were as follows: 


tory observations on growth of 


1. 
of data 


Preoperatively, at least two sets 
had to be taken six months 
apart. 

2. Postoperatively, at least two sets 
of data had to be taken, one of which 
was at least one vear after the surgery. 
We used the Wetzel ‘‘Grid for Eval- 
uating Physical Fitness’’ for interpret- 
ing this data because of the compre- 
hensive picture one obtains by its use 
when studying the height and weight 
The criteria 
for satisfactory growth established by 


in relationship to age. 


Wetzel were used in interpreting our 
data. The tolerance limits used were: 


4, channel deviation per 10 levels of 





ADAMS AND FORSYTH: 
progress, and 2 to 3 levels from the 


patient’s own auxodrome in any one 
year. 
RESULTS 

Preoperative observations were 
available on thirty-one patients (eight 
preoperative only; twenty-three pre- 
and postoperative). As seen in Table 
I, preoperatively, there was a gain in 
physique by one individual, twenty- 
four had satisfactory progress, and six 
experienced a loss in physique. One 


TABLE I. 


GAIN 


Physique oe ; 24 
Speed 1 28 


TABLE II. PREOPERATIVE PHYSIQUE AND SPEED OF GROWTH DISTRIBUTION 


’ Lowest Channel A, ASA, 


No. of Patients 0 5 15 
Lowest Auxodrome 0-2% 


No. of Patients 1 2 10 


EVALUATION OF PREOPERATIVE PHYSIQUE AND SPEED OF GROWTH 


SATISFACTORY 


~A.MB, 


15% 
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Postoperative observations were 


made on fifty-three children (twenty- 
three pre- and postoperative, thirty 
postoperative only). As seen in Table 
III, nineteen had a gain in physique, 
satisfactory 


twenty-six experienced 


and eight had a loss in 


There was a gain in speed 
g I 


progress, 
physique. 


of growth in nineteen, satisfactory 


progress was made by twenty-eight, 
and six had a reduction in the speed 
of growth. 


j TOTAL NO. OF 
LOSS PATIENTS 

6 31 

2 31 





Total No. of 
patients 
6 1 4 31 
67% 82% 98% Total No. of 
patients 
8 4 6 31 


> a a B, ‘B, 





TABLE III. 


GAIN 
Physique 19 


experienced a gain in speed of growth, 
twenty-eight were satisfactory, and 
two had a reduction of speed of growth 
that was considered not to be satis- 
factory. In Table II is tabulated the 
lowest physique channel and the low- 
est auxodrome reached by each of the 
thirty-one children. Although the 
numbers are small, more children were 
of B, physique or lower than would 
be expected for children of our com- 
munity. Likewise, more children had 
a reduced speed of growth than would 
be expected. 


SATISFACTORY 
26 
Speed 19 28 


EVALUATION OF POSTOPERATIVE PHYSIQUE AND SPEED OF GROWTH 


TOTAL NO. OF 
PATIENTS 


| 
| 
| 
| 


LOSS 


8 
6 


DISCUSSION 

In some of our children with patent 
ductus arteriosus, the favorable effect 
of surgery on growth seemed fairly 
obvious as illustrated in Fig. 1. In 
other patients growth failure occurred 
following surgery as illustrated in 
Fig. 2. Pereentagewise, however, more 
children had a gain in physique and 
rate of growth than 
normally. Like- 
patients who had 
and/or a loss in 
The above 


an increase in 
would be expected 
wise, the number of 
a loss in physique 
speed of growth was small, 
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figures do not show, however, that cer- 
tain patients had a loss in physique 
preopera- 


and/or growth 


tively, and in those same patients if 


speed of 


surgery was not performed until late 
in childhood the 
Such a patient is illustrated 


loss was not re- 
covered. 
in Fig. 3. 

The loss in physique and/or speed 
of growth following surgery can prob- 
ably best be explained according to 
the following mechanisms: 


1. Those conditions other than car- 
diae (infectious, metabolic, nutritional, 
or emotional) experienced by the 
population as a whole. 

2. Persistent cardiae conditions (in- 
tra- or extracardiae defects and pul- 
monary hypertension). 


In a previous communication® we 
demonstrated that at least a few pa- 
patent ductus arteriosus 
have pulmonary hypertension 
operatively. Cournand® has reported 
that one child followed by him with 
patent ductus arteriosus still had pul- 
monary hypertension five months after 
ligation of the patent ductus. Chap- 
man’® and Douglas'! have demon- 
strated that pulmonary hypertension 
‘an become great enough in some in- 
stances to cause a reversal of the left 
to right shunt and the patient then 
becomes cyanotic. At post-mortem ex- 
amination in such patients patholog- 
ical changes have taken place in the 
pulmonary and arteries. 
These would seem to be of a permanent 
If pulmonary hypertension 
can following 
patent ductus arteriosus, it could be 
a cause of persistent cardiac disability 
with resulting growth failure. 


tients with 
pre- 


arterioles 


character. 


persist ligation of a 


At the present time studies are un- 
to ascertain the importance 


der way 
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of pulmonary hypertension in patent 
ductus arteriosus and also to determine 
the incidence of additional intra- or 
extracardiae defects. In a preliminary 
survey of fifty-six children with patent 
ductus arteriosus operated upon at the 
University Hospitals, twenty of the 
fifty-six children postoperatively had 
persistent heart three of 
which had palpable precordial thrills. 
It is already known that several of 
these children have a persistent intra- 
-ardiac demonstrated by 
right heart catheterization. 


murmurs, 


defect as 


SUMMARY 


1. The growth of sixty-one children 
with patent ductus arteriosus has been 
evaluated using Wetzel’s Grid. 

2. Preoperatively more children were 
of the B, 
would be expected. 

3. Preoperatively more children had 
a reduced speed of growth than would 
be expected. 

4. Postoperatively more children had 
a gain in physique and an increase in 
speed of growth than would be ex- 
pected. 

5. In instances in which surgery was 
performed late in childhood, loss in 
physique or speed of growth was fre- 
quently not regained. 

6. The possible causes of loss in 
physique or speed of growth following 
surgical ligation of the patent ductus 
arteriosus were discussed. 


physique or lower than 
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FORMULA ROOMS FOR NEWBORN INFANTS IN LYING-IN HOSPITALS 


RESULTS OF A MuNIcIPAL EDUCATIONAL PROGRAM TO MODERNIZE PREPARATION OF 


FoRMULAS: WITH 


SPECIAL REFERENCE TO TERMINAL STERILIZATION 


HELEN M. Wauuace, M.D., Harotp ABrRAmsoNn, M.D., Margaret A. Losty, R.N:, 
MicHAEL Bape, PH.G., AND LEoN BuCHBINDER, PH.D. 
New York, N. Y. 


N 1948, a preliminary discussion was 

presented by Wallace, Abramson, 
and Losty' of certain conditions under 
which formulas were prepared for new- 
born infants in lying-in hospitals of 
New York City. This study deseribed 
the degree of supervision of personnel 
and procedures in formula rooms, the 
type of personnel employed, the amount 
of time devoted to preparation, and the 
method of terminal sterilization of 
formulas. The opinions of represen- 
tative pediatricians, public health 
workers, nutritionists, and commercial 
formula companies were summarized 
with respect to the desirability of ter- 
minal sterilization. During the two 
years following this preliminary report, 
the New York City Department of 
Health has continued its educational 
compaign to the standards of 
hospital care of maternity patients and 
One important 


"aise 


their newborn infants. 
phase of this program concerns the 
preparation of formulas. It is thought 
of interest to summarize in a progress 
report the results of our attempts to 
modernize procedures in preparing 
formulas for newborn infants and to 
deseribe the changes that have taken 


place. 


From the New York City Department of 
Health, and the Department of Pediatrics, 
New York Medical College, Flower and Fifth 
Avenue Hospitals. 
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FORMULA PREPARATION IN LYING-IN 
HOSPITALS OF NEW YORK CITY 

Definition of Terms.—By terminal 
sterilization is meant the application 
of moist heat to the final formula unit. 
This unit consists of the glass bottle 
into which has been poured the pre- 
scribed milk mixture and whose neck 
and lip have been sealed prior to termi- 
nal sterilization by a rubber nipple and 
then covered by a nipple cap or hood of 
either glass, metal, paper, or plastic 
construction. 

Terminal sterilization may be accom- 
plished by one of two recognized 
methods: (1) the high-pressure tech- 
nique in which moist heat is applied to 
the formula unit at a temperature of 
110° C. (230° F.) for ten minutes 
under a pressure of about 7 pounds 
in a mechanically sealed container; or 
(2) the low-pressure technique in which 
hot water and flowing steam are ap- 
plied at a temperature of 100° C. (212° 
F.) for twenty-five minutes to the im- 
mersed formula unit in a closed water- 
vapor bath type of sterilizer. The com- 
parative efficiency of both methods of 
sterilization has been published by 
Smith, Finley, Wright, and Louder? 
and by Finley, Smith, and Louder.® 

In the preliminary handling of uten- 
sils, a ‘‘clean’’ technique may be ecar- 
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ried out as reeommended by the Ameri- 
With this 


rubber nipples, 


can Hospital Association.‘ 
all 


formula bottles, and nipple caps receive 


method, utensils, 


a thorough serubbing and washing so 
The 
The formulas 


as to be rid of foreign particles. 
nipples are then boiled. 
are mixed and handled in a manner to 
prevent soiling and are poured into 
the formula bottles to which are applied 
the rubber nipples and nipple caps. 
sterilization of the formula 
unit to 
product free from contamination. 


Terminal 
then assure a 


This 


method of formula preparation using 


is earried out 


a ‘‘elean’’ technique and then terminal 


sterilization has several advantages 


over an ‘‘aseptic’’ technique which en- 
tails preliminary sterilization of equip- 
ment and surgical technique in prepa- 
ration; the latter procedure is, how- 
ever, advisable in the preparation of 
of 


withstand 


ingredients 
the 
The 


technique are 


formulas composed 


which cannot heat of 


sterilization. advan- 
the 


less 


terminal 


tages of ‘‘elean’”’ 


that it is time-consuming and 


TABLE I. 


LYING-IN CARE IN NEW 


TYPE OF FORMULA PREPARATION 

With terminal sterilization 
With pressure 
Without 
Type unknown 

Without terminal sterilization* 
Method No. 1 
Method No. 
Method No. 
Totals 
Per cent 


pressure 
° 
9 
7) 


of 
of a 


the use 
bottle 


*Method No. 1 consists of 
with immediate application to the 
poured into individual bottle. 

*Method No. 2 consists of the 
previously sterilized equipment and 
nipple-cap after the formula has been 

*Method No. 3 
the immediate application of a 
poured; the rubber cap is subsequently 

tIn the 
services, This 
services in New 

tincluded 
laboratory. 


use of a 
with 
poured 
use of 


consists of the an 


two-year interval, 

report covers 104 
York City. 

Six 


seven 
of the 


are hospitals which are 


with terminal sterilization 


an 
nipple and a 


“clean technique” 
immediate application 
into 
“aseptic technique” 
rubber cap to formula bottle immediately after the formula is 
removed 
hospitals 
current 


securing 
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that it is more readily adapted for use 
by personnel in formula rooms. 
General Remarks Methods of 
Terminal Sterilization Adopted in City 
of New York.—In 1947, only 27 per 
cent of the lying-in hospitals employed 
sterilization. By 1949, this 
increased to 83, with the 


on 


terminal 
percentage 
use by 80 per cent of these hospitals of 
the high-pressure technique (Table I). 
This in to 
installation by the hospitals of auto- 
claves designed for high-préssure steri- 
lization, before observations had been 


result may be due part 


completed on the comparative efficiency 
of apparatus constructed for low-pres- 
sure technique.* * 

Two hospitals are still applying a 
rubber bottle cap to the formula bottle 
immediately after filling the latter with 
the milk mixture. A rubber feeding 
nipple is then substituted for the bottie 
It is, 
of course, difficult in this type of pro- 


cap just prior to feeding time. 


cedure to maintain sterility because of 


exeessive handling of the feeding 


nipple. 


COMPARISON OF METHODS OF TERMINAL HANDLING OF FORMULAS IN HOSPITAL GIVING 
YORK 


City, 1947 ANd 1949 


~ 3 


1947 
67} 
8 


l 


113 


S. 


2 
104 


preparation, 
has been 


in formula 
formula 


technique” 
nipple-cap after 


“aseptic 


formula 
bottle 


in 
to the 
bottle. 


in formula preparation, with 


preparation, with 
of a nipple and 
individual 


and a nipple applied. 
discontinued their maternity 
106 hospitals with maternity 


newborn 
newborn 


and 
and 


formulas from a commercial formula 
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Methods Used According to Size of 
Maternity Service-——A comparison of 
1947 and 1949 shows that hospitals 
with all sizes of maternity service 
adopted terminal sterilization for 
formulas as follows: 94 per cent of 
hospitals with less than 20 maternity 
beds in 1949 as compared with 9 per 
cent in 1947; 83 per cent of hospitals 
with 20 to 49 maternity beds in 1949 
as compared with 29 per cent in 1947; 
78 per cent of hospitals with 50 to 79 
maternity beds in 1949 as compared 
with 31.6 per cent in 1947; 60 per cent 
of hospitals with 80 to 109 maternity 
beds in 1949 as compared with 20 per 
cent in 1947. There was very little 
change in the hospitals with more than 
109 maternity beds, 80 per cent using 
terminal sterilization in 1949 as com- 
pared with 75 per cent in 1947 (Table 
II). 

One of the reasons for the lag in 


adoption of terminal sterilization by 
the very large maternity hospitals may 
be due in part to the educational pro- 
gram of the Department of Health that 
was primarily geared to hospitals with 


the smaller maternity services. Some 
of the larger hospitals expressed the 
need for additional time to study avail- 
able literature. Consideration was 
given to the relative efficiency of both 
methods of terminal sterilization, with 
respect to personnel and the objectives 
to be achieved. 

Method of Collection of Feeding 
Formulas and Rubber Nipple Samples 
for Bacteriological Culture——The ul- 
timate aim in preparation of formulas 
is the production of a safe product for 
the infants, as gauged by present meth- 
ods of bacteriological cultures and 
physicochemical determinations. Ob- 
servations on the effect of terminal 
sterilization on the heat-labile nutrients 
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of infant formulas have been pub- 
lished by Hodson.‘ 

Investigations on the safety of for- 
mulas for infants by the New York City 
Department of Health are based on 
the determination of bacterial counts 
of the formulas and of nipple rinses, 
and on the detection of a group of or- 
ganisms, the so-called coliform organ- 
isms, an accepted indicator of contam- 
ination. The American Hospital Asso- 
ciation* has recommended weekly bac- 
teriological cultures as a minimal re- 
quirement. Hospitals giving mater- 
nity care in the City of New York are 
encouraged to adopt the performance 
of weekly bacteriological cultures, in 
addition to the annual sampling of 
formulas and nipples, as is carried out 
by the Department of Health. 

Bacteriological sampling of infant 
formulas is an unusual and recent ac- 
tivity in many health departments. A 
detailed description is therefore pre- 
sented of the technique used and the 
equipment that has been elaborated by 
obtaining cultures of formulas and 
rubber nipples. 


Formula and Nipple Procedure: 


1. Inspector washes his hands before 
taking samples. 

2. Before entering formula room or 
nursery, the inspector dons a sterile 
cap, gown, and mask. 

3. Formula samples are taken in a 
complete unit of bottle, nipple, and 
nipple cap, as found and used in the 
hospital. 

4. The neck of the formula bottle, 
including the nipple and/or eap, is cov- 
ered with previously sterilized alu- 
minum foil. The aluminum foil is 
pressed around the nipple cap and the 
neck and shoulders of the bottle so as 
to prevent dislodging of the cap in 
transit. 

5. If nipples are stored in sterile 
containers in nursery, two nipples are 
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taken from the bottom of the nipple 
container and submitted as a composite 
sample. The nipples are placed in a 
sterile sample bottle by means of ster- 
ile forceps, care being taken not to 
touch the neck of the bottle. 

6. If nipple container is not used, 
the nipple sample is taken from a com- 
pleted formula unit by means of sterile 
forceps. In this ease, one nipple con- 
stitutes a sample, provided that a see- 
ond bottle is not available. 


Fig. 


FORMULA ROOMS IN 
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plywood, with a hinged cover, metal 
reinforced corners, metal locks and 
hinges, and carrying handle on cover. 
The entire inside of the ease, ineluding 
the cover, is insulated with approxi- 
mately 14 inch thickness of fiber-glass 
wool insulating material. The inside 
surface of the bag is covered with a 
durable cloth. Inside measurements 
are 1634 inches long by 714 inches wide 
by 1034 inches high. A copper box 
fits snugly into the interior of the 


1.—Refrigerator carrying bag used to transport formula and rubber nipple samples for 


bacteriological cultures from maternity hospital to the laboratory. 


7. All samples are transported in a 
refrigerator carrying bag in such a 
manner as to prevent tipping (Fig. 1). 

Equipment Used: 

A refrigerator sample bag for trans- 


portation of formula and _ nipple 
samples from the hospital to the De- 
partment of Health laboratory was de- 
signed and constructed.* 

This insulated sample bag is of the 
airplane luggage type, constructed of 


*This refrigerator sample bag was designed 
by Mr. Michael Bade. 


sample bag. Inside measurements of 
copper box are 1614 inches long by 
7 inches wide by 101% inches high. 
The copper box is equipped with two 
removable copper ice containers with 
tight-fitting covers and held in place 
at each end with stops. The size 
of the ice containers is such as to per- 
mit sample storage space of the fol- 
lowing dimensions: 1114 inches long 
by 7 inches wide by 101% inches high. 
The ice containers are filled with 
either cracked ice or dry ice. An eight- 
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RESULTS OF BACTERIOLOGICAL CULTURES OF FORMULAS TAKEN IMMEDIATELY AFTER 


TABLE III. R 
FORMULA PREPARATION 


NO. OF 
SAMPLES PER CENT 
NO. OF UNSAT- SATISFAC- 
rYPE OF FORMULA PREPARATION SAMPLES ISFACTORY TORY 
With terminal sterilization 108 8 93 

SO j 93 
92 


100 


Pressure 
Nonpressure 
Type unknown 
Without terminal sterilization . 
Method No. 91 
Method No. : { 2 SO 
Method No. : 7 50 


TERIOLOGICAL CULTURES OF FORMULAS TAKEN TWENTY-FOUR HOURS 


TABLE IV. RESULTS or Bat 
AFTEK FORMULA PREPARATION 


NO, OF 
SAMPLES 
UNSATISFAC- 
TORY 


PER CENT OF 
NO. OF SAMPLES 
SAMPLES SATISFACTORY 
101 
86 


74 
85 


TYPE OF FORMULA PREPARATION 
With terminal sterilization 14 86 
Pressure 
Nonpressure 
Unknown 100 
Without terminal sterilization 
Method No. l : 78 
Method No. 2 ‘ 91 
Method No. 3 € 50 


TABLE V. RESULTS oF BACTERIOLOGICAL CULTURES OF RUBBER NIPPLES TAKEN IMMEDIATELY 
AFTER FORMULA PREPARATION 
NO. OF PER CENT OF 
NO. OF UNSATISFAC- SAMPLES 
SAMPLES TORY SAMPLES | SATISFACTORY 
With terminal sterilization 108 25 77 
Pressure 20 75 
Nonpressure , 5 81 
Unknown 0 
Without terminal sterilization 
Method No. l 
Method No. 2 


r'YPE OF FORMULA PREPARATION 


TABLE VI. RESULTS OF BACTERIOLOGICAL CULTURES OF RUBBER NIPPLES TAKEN TWENTY-FOUR 
Hours AFTER FORMULA PREPARATION 
NO, OF PER CENT OF 
NO. OF UNSATISFA( SAMPLES 
TYPE OF FORMULA PREPARATION SAMPLES TORY SAMPLES | SATISFACTORY 
With terminal sterilization 101 25 76 
Pressure ; 19 
Nonpressure 2s 6 
Unknown 0 
Without terminal sterilization 
Method No. 1 
Method No. 2 
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compartment, steel wire carrying rack 
is used in the sample bag to keep 
sample bottles upright and prevent 
leakage. 

A detailed check of the sampling bag 
has shown that it is possible to main- 
tain temperature below 50° F. in the 
interior of the bag with cracked ice, 
regardless of the outside temperature, 
for the period of time necessary to 
transport samples from a hospital at 
any point in the city to the Department 
of Health laboratory. 


Results of Bacteriological Cultures 
of Formulas and Rubber Nipples.— 
During 1949, the Department of 
Health collected formula and nipple 
samples in the above manner for bac- 
teriological testing by its own labora- 
tories. The American Hospital Asso- 
ciation* has recommended the standard 
count of 25 bacteria per milliliter as 
the upper limit of safety for a formula 


sample. This standard has _ been 


adopted in New York City. No similar 
standard has been set for bacteriologi- 
eal testing of nipples, which obviously 


is significant omission. The Depart- 
ment of Health has tentatively set a 
working standard of 25 bacteria per 
milliliter of nipple rinse, pending fur- 
ther studies. 

The results of bacteriological cul- 
tures of formula samples and of nip- 
ple samples are shown in Tables III, 
IV, V, and VI. A consistently higher 
pereentage of satisfactory bacteriologi- 
eal results is noted in hospitals using 
terminal sterilization of formulas. 
When the data of Tables III, IV, V, 
and VI are combined into one over-all 
table, the difference between the ter- 
minal sterilization and nonterminal 
sterilization method is statistically 
significant.* The high-pressure and 

*The data were tested for statistical sig- 


nificance by Miss Vivian Pessin, Senior Stat- 
istician, New York City Department of Health. 
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low-pressure techniques of terminal 
sterilization gave comparable results. 
These findings are, however, subject 
to the limitations of small number of 
samples cultured and to the unselected 
method of securing the samples. 


DISCUSSION 


Several facts are brought out by this 
study: (1) the favorable effect of a 
municipal health department’s educa- 
tional program on the adoption of mod- 
ern formula procedures by hospitals 
giving maternity care; the recom- 
mendations advanced by the American 
Hospital Association‘ and by the 
American Academy of Pediatries® have 
undoubtedly aided such a program; 
and (2) the significantly satisfactory 
bacteriological results that were ob- 
tained by a formula technique with 
terminal sterilization as compared to 
one without this final procedure. 

It is recognized that the results of 
bacteriological cultures constitute only 
one criterion of the safety of a formula. 
Possibly virus and fungus cultures 
should also be made. Davis’ states, 
however, that use of moist heat is the 
method of choice in sterilization. It 
is rapid, and the vegetative cells of all 
pathogenic bacteria, as well as fungi 
and viruses, are sterilized within a few 
minutes at temperatures of 50° to 70° 
C. (122° to 158° F.). Even the much 
more resistant spores of the anthrax 
bacillus and other pathogens are all 
sterilized within a few minutes at 100° 
C. (212° F.). The rate of killing by 
moist heat increases several hundred 
fold with each increase in temperature 
of 10° C. (21° F.). 

Some thermophilic saprophytes have 
the property, however, of surviving 
and even multiplying rapidly at levels 
as high as 80° C. (176° F.); their 
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spores may survive boiling for twenty- 
four hours. Because of the resistance 
of the spores of various anaerobes it is 
usual practice to expose material to 
steam at a temperature of 120° C. 
(248° F.) for twenty to thirty min- 
utes. 

However, the question arises whether 
it is necessary to use moist heat at such 
high temperatures for the terminal 
sterilization of milk. Since all known 


pathogens, viruses, and fungi are de- 


stroyed within a few minutes at tem- 
peratures of 50° to 70° C. (122° to 
158° F.), it would seem that for pur- 
poses of terminal sterilization of milk 
formulas the low-pressure technique at 
100° C. (212° F.) for twenty-five min- 
utes would suffice. As far as is known, 
the survival of spore-bearing organ- 
isms does not seem to be a problem in 
connection with the spread of com- 
municable disease among newborn in- 
fants. This aspect of the subject merits 
further study. 

The observations of Hodson’ indi- 
eate that formulas for infants that 
were subject to low-pressure terminal 
heating showed an average retention 
of 95 per cent of the ascorbic acid, 91 
per cent of the thiamine, and 100 per 
cent of the lysine. Similar samples 
exposed to high-pressure terminal 
heating showed an average retention 
of 97 per cent of the ascorbic acid, 91 
per cent of the thiamine, and 100 per 
eent of the lysine. Hodson concluded 
that the small losses of the three rela- 
tively heat-labile nutrients indicate 
that no significant loss occurs of the 
more heat-stable nutrients of milk dur- 
ing terminal sterilization. The nutri- 
tional qualities of the diluted milk- 
earbohydrate mixtures are therefore 
altered only slightly. 
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According to the report of the Amer- 
ican Hospital Association,‘ the only 
advantage of the high-pressure, high- 
temperature type of sterilization is that 
a greater percentage of sterile formu- 
las results because some varieties of 
spores are killed. However, this proc- 
ess requires more skilled personnel and 
is more expensive to operate. Further- 
more, in contrast to Hodson, there is 
the added risk of physical and chemi- 
eal damage to the formulas. Other 
disadvantages are present such as cara- 
melization of milk, ‘‘boiled’’ flavor 
taste of the milk, breakage of equip- 
ment if the autoclave is opened too 
soon before equalization of inside and 
outside pressure, clogging of the nip- 
ple openings if the bottles are over- 
filled, and more rapid deterioration of 
the rubber nipples. Future refine- 
ments in equipment and in technique 
may, however, overcome these disad- 
vantages. 

By contrast, the nonpressure type of 
sterilization is simpler and less expen- 
sive to operate. The same apparatus 
may also be used to cool formulas by 
draining the hot water in the tank and 
by replacing it with circulating cool 
water. In addition there is avoidance 
of nutritive and physical damage to 
the formulas. The method is safe bae- 
teriologically. Over 50 per cent of 
the formulas are rendered sterile; 
while the remainder gives a bacterial 
count uniformly less than 10 colonies 
per 5 ml. of milk. 

In the final analysis, however, the 
efficacy of either method of terminal 
sterilization of formulas will be deter- 
mined by long-term observations on the 
prevention of outbreaks of diarrheal 
and respiratory diseases, and disorders 
such as thrush. It may eventually be 
found, for example, that the present 
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disadvantages of high-pressure sterili- 
zation are greatly outweighed by the 
important factor of safety in the pre- 
vention of the spread of communicable 
disease in the nurseries of lying-in hos- 
pitals. Finally, it must not be con- 
strued that terminal sterilization of 
formulas will alone accomplish the de- 


sired objectives. Attention to other 


medical and nursing policies and pro- 
cedures must be given their due weight. 


SUMMARY 


Tentative impressions are presented 
on the results of a continuous program 
from 1947 to 1949 by the Department 
of Health of New York City to mod- 
ernize the preparation of feeding form- 
ulas for newborn infants in hospitals 
giving maternity care in the preven- 
tion of infection. Terminal steriliza- 
tion of formulas is discussed and a 
method is deseribed of sampling the 


FORMULA ROOMS IN LYING-IN HOSPITALS 


345 


formulas and rubber nipples for bac- 
teriological cultures. 
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Case Reports 


PERIARTERITIS NODOSA IN INFANCY 


Report or A Case FoLLowine ALLERGIC REACTIONS TO PENICILLIN 


LESTER ADELSON, M.D. 
CLEVELAND, OHIO 


HE occurrence of periarteritis no- 

dosa (synonyms: polyarteritis;* ? 
panarteritis,! polyarteritis nodosa,* * 
necrotizing arteritis,’ primary arteri- 
tis,° essential polyarteritis’) in child- 
hood is an infrequent event. Rothstein 
and Welt® in 1933 collected from the 
literature twenty-one cases in children 
up through the age of 15 years and 
added two of their own. These twenty- 
three cases comprised 11.8 per cent of 
195 cases in all age groups found by 
these authors. Following the appear- 
ance of this comprehensive review, in- 
dividual ease reports continued to ap- 
pear,* ** *" and by 1941 the num- 
ber of cases in the juvenile age group 
had risen to forty-four. Since that 
time the incidence of the disease ap- 
pears to have increased, and childhood 
periarteritis nodosa has been described 
by a number of observers within the 
past deeade.*: 12, 13, 14, 15, 16, 17, 18 The 
more frequent diagnosis of periarteri- 
tis nodosa in childhood was felt by 
Rothstein and Welt* to be due not to 
a greater incidence of the disease but 
rather to a more widespread and 
thorough knowledge of its character- 
istics and to more careful and com- 
plete microscopic examination at 
autopsy. Other authors’ ' feel that 
there has been a real increase in the 
number of cases. 

In infants under one year of age 
periarteritis nodosa is rare. But two 
of the twenty-three cases reported by 
Rothstein and Welt® fell into this 
early age group. Search of the recent 
literature disclosed only three addi- 
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tional eases in the first year of life.’ *° 
Recently, a 4-month, 13-day-old white 
male came to autopsy at the Cuyahoga 
County Coroner’s Office and disclosed 
severe classical periarteritis nodosa. 
A eareful anamnesis furnished by in- 
telligent and observing parents 
pointed toward a fairly definite aller- 
gic basis as the probable major etio- 
logical factor. Beeause of the paucity 
of infantile cases and because the de- 
tails of the child’s illness strongly in- 
dicate a probable hypersensitivity to 
(oral) penicillin as the responsible 
agent, it is felt that the case is worthy 
of report. 
CASE REPORT 


V. B. Jr., a 4%-month-old white 
male, was brought to the Cuyahoga 
County Morgue with a history of hav- 
ing expired suddenly and unexpec- 
tedly at home. 

Past History—The child had been 
delivered normally following an un- 
eventful gestation. Labor had been 
induced one week prior to the expected 
date of delivery because eclampsia had 
developed during the mother’s one 
previous pregnancy two years earlier. 
At that iime mounting hypertension, 
ankle edema, and albuminuria had 
indicated the advisability of interrup- 
ting pregnancy at 7144 months. Labor 
was artificially started and resulted in 
the birth of a premature infant who 
survived one day. Three post-partum 
convulsions occurred, followed by com- 
plete maternal recovery. Ankle 
edema and albuminuria disappeared, 
and the blood pressure came down to 
a normal level where it had remained 
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consistently. The last normal mens- 
trual period oceurred in the latter 
part of January, 1950, and V. B. Jr. 
was born on Nov. 1, 1950. His birth 
weight was 5 pounds, 3 ounces, and he 
left the hospital at the end of a week 
weighing 5 pounds, 1 ounce. He was 
started on breast feeding, supple- 
mented by an Olae formula. At the 
end of four weeks the breast feedings 
were discontinued, and he was main- 
tained on Olae alone. At six weeks 
ADC, 5 drops a day, was started, and 
at ten weeks dry cereal and strained 
fruit and vegetables were added. For 
a brief interval of several days at age 
seven weeks a new formula of evapo- 
rated milk and Dextri-Maltose was 
tried, but it was soon discontinued, 
and he was returned to his original 
diet. During the entire period prior 
to the onset of his present illness he 
had always appeared well, developed 
normally, and gained weight progres- 
sively. At two weeks he weighed 6 
pounds, at 6 weeks 9 pounds, 15 
ounces, at ten weeks 14 pounds, 2 


ounces, and at eighteen weeks, five 
days prior to his death, 16 pounds, 10 
ounces. 


Family History—Both parents 


were living and well. The father was 
38 years old and the mother 33 years 
at the time of conception. The ma- 
ternal grandmother was living with 
hypertension and ‘‘sinusitis.’’ The 
maternal grandfather was living and 
well. One maternal aunt was said to 
have died of subacute bacterial endo- 
carditis at 31 years of age following 
rheumatic fever. Both paternal 
grandparents were dead, the grand- 
mother having died at 68 with ecar- 
cinoma of .the breast, and the grand- 
father having been shot during the 
late war. There was no history in the 
grandparents, the parents, or the 
parents’ siblings of any allergic dis- 
eases or manifestations save for the 
‘*sinusitis’’ previously noted. No fa- 
milial illnesses of any type were 
brought out by questioning. 


Present Illness—On Feb. 19, 1951 
the mother noted that the child was 
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feverish with a rectal temperature of 
102° F. There was slight cough but 
no rhinorrhea. A moderate degree 
of cervical adenopathy was noted 
which persisted throughout the course 
of the illness. The child was started 
on 0.62 gr. of aspirin every four hours 
while awake, and this was continued 
during the first two weeks of his ill- 
ness, during which he received a total 
of 31 114 gr. tablets (38.75 gr.) By 
the next day the temperature had 
risen to 104° F. The child was ex- 
amined by a pediatrician who pre- 
scribed oral penicillin, 50,000 units 
every four hours. Twenty-four hours 
following the institution of penicillin, 
a discrete punctate and macular rash 
was noted on the diaper area and 
within a day it had appeared on the 
face, ears, back, and legs, meanwhile 
becoming confluent. The temperature 
continued steadily elevated at 103° to 
104° F., and it was felt that the peni- 
cillin might be responsible for both 
the rash and the fever. It was there- 
fore discontinued after 12 tablets 
(600,000 units) had been given. The 
eruption was treated locally with bak- 
ing soda compresses and a lotion, and 
it faded within thirty-six hours after 
the cessation of penicillin. A slight 
nasal discharge appeared, and Neo- 
Synephrine, 0.25 per cent, was in- 
stilled intranasally thrice daily for 
several days, until the nose no longer 
discharged. Meanwhile the child was 
started on Eskadiazine (1 dram, 5 ¢.c., 
contains 714 gr. of sulfadiazine), one- 
half teaspoon every four hours. On 
February 26 the Eskadiazine was 
stopped after having been given for 
one day, and penicillin was begun once 
more. Within forty-eight hours a 
purplish blotehy eruption appeared 
over the entire face, trunk, and ex- 
tremities, accompanied by severe con- 
junctival injection and _ lacrimation 
and increased swelling of the cervical 
glands. The penicillin was once more 
discontinued after 10 tablets had been 
given. (The total penicillin adminis- 
tered was 22 tablets or 1,100,000 
units.) The eruption started to fade 
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within seventy-two hours. During 
this phase of the illness the tempera- 
ture was maintained steadily at 102° 
F., and there were frequent episodes 
of diaphoresis. On March 3 typical 
urticarial wheals and dermatographia 
made their appearance. On March 5 
the child was started on Benadryl, % 
eapsule in his formula every four 
hours. By March 8 the temperature 
was normal for the first time since the 
onset of the illness seventeen days pre- 
viously, and the child was taken to 
the pediatrician’s office where the only 
abnormality found was the presence 
of hives. Clinically, he appeared to 
have completely recovered from his 
respiratory infection. Despite the ad- 
ministration of the Benadryl, the hives 
persisted, and the medication was dis- 
continued on March 9 following two 
episodes of vomiting, the only such 
episodes occurring during the entire 
illness. Syrup of Histadyl (1 cc. 
equals 6 mg. thenylpyramine fuma- 
rate), 5 to 10 drops every four hours, 
was substituted. By March 10 the 
hives were completely gone. Because 
it was felt that the child might be 
allergic to his formula, he was tried 
on evaporated milk and Allerdex from 
March 9 to 11, and then he was put 
back on Olac. During the entire 
period of illness he had taken his 
feeding well and gained weight. On 
March 12 he started to refuse his 
bottle and began to lose ground. The 
next day, his temperature rose to 102° 
F., and a 50 mg. Chloromycetin cap- 
sule was inserted into his rectum, fol- 
lowed by a second capsule in four 
hours. Following a_ small poorly- 
taken evening feeding the child dozed 
fitfully for a brief interval and then 
suddenly sereamed, became rigid and 
cyanotic, gasped, and became coma- 
tose. Resuscitative efforts by the local 
fire department with oxygen and ecar- 
bon dioxide were futile, and the child 
expired within a few minutes, twenty- 
two days after the onset of his illness. 

Autopsy.— 

Gross Examination: External ex- 
amination disclosed a well-developed 
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and well-nourished white male infant 
weighing 1514 pounds and measuring 
26 inches from crown to heel. The 
only noteworthy external feature was 
the presence of bilateral hydroceles. 
Internally, the most striking lesions 
were located in the heart and lungs. 
The heart was enlarged in all diame- 
ters and presented multiple subendo- 
cardial petechiae on the anterior and 
posterior surfaces. All the major 
branches of both coronary arteries 
stood out prominently and presented 
a conspicuously nodular ‘‘beaded’’ ap- 
pearance. The vessels were firm to 
palpation and on cross section showed 
markedly narrowed lumina except for 
an aneurysmal dilatation filled with 
clot in the left cireumflex branch. The 
myocardium was uniformly pale 
brown and showed no gross evidence 
of infaret. The ductus arteriosus was 
closed and there were no congenital 
eardiae anomalies. The lungs were 
heavy and suberepitant. Their cut 
surfaces were deep purple-red and re- 


vealed foci of grayish consolidation. 
Voluminous quantities of bloody 


frothy fluid exuded on pressure. The 
thymus displayed multiple petechiae 
beneath its capsule. The remainder 
of the gross examination was not re- 
markable. 

Microscopic Examination: Multiple 
sections taken from all portions of the 
heart disclosed a severe necrotizing ar- 
teritis and arteriolitis characteristic 
of periarteritis nodosa. All the stig- 
mas of the disease were present, e.g., 
fibrinoid necrosis and edema of the 
media, extensive inflammatory infiltra- 
tion in the adventitia and media, 
aneurysm formation with thrombosis, 
and intimal proliferation with oblit- 
eration of the lumen. In no area was 
the myocardium infareted as a result 
of the vascular disturbance. The 
veins were not involved by the in- 
flammatory process. In some of the 
diseased vessels only a sector of the 
wall was damaged, in others the en- 
tire circumference was destroyed. 
Similar necrotizing and proliferative 
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changes were seen in the mesenteric 
arteries and in the arteries and ar- 
terioles of the peri-adrenal fat, the 
epididymis, prostate, and testis (Fig. 
1). The arteries and arterioles in all 
the other organs of the body including 
the kidney were completely normal. 
The lungs were the seat of an ex- 
tensive bilateral interstitial pneu- 
monia, with pulmonary congestion, 


edema, and chronic peribronchitis. 
The mesothelial serosal cells on the 
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pleural surface of the diaphragms 
showed swelling and _ proliferation 
with the formation of multinucleated 
giant cells. In the ilewm there were 
foeal zones of ulceration with marked 
inflammatory infiltration into the sub- 
mucosa. The sinuses of the abdominal 
lymph nodes and the spleen were filled 
by an extensive pleomorphic cellular 
exudate, and there was necrosis of the 
reticulum cells of the germinal folli- 
eles. 











Fig. 1.—Mesenteric artery (A), testicular artery (C), and coronary arteries (B, D, BE, F) 


showing characteristic inflammatory, 
nodosa. 


necrotizing, 
(All sections stained with hematoxylin and eosin, 


and proliferative changes of periarteritis 
<100.) 
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DISCUSSION 


In summary, a 44-month-old in- 
fant is presented who died suddenly 
twenty-two days after the onset of 
what appeared to have been an ordi- 
nary upper respiratory infection. 
During his illness a variety of thera- 
peutie agents was administered. The 
most noteworthy clinical phenomena 
during the three weeks of the terminal 
illness were the appearances of two 
skin eruptions, each following prompt- 
ly upon the administration of oral 
penicillin. The second rash, blotchy 
and erythematous, was accompanied 
by typieal urticaria. At autopsy 


widely disseminated periarteritis no- 
dosa was disclosed with the coronary 
arteries being most seriously involved, 
and bilateral interstitial pneumonia. 


Pathologically the ease conforms to 
all the eriteria laid down for the 
recognition and diagnosis of periar- 
teritis nodosa. As has been pointed 
out by Miller and Daley,”° the patho- 
logie and appearances in 
periarteritis nodosa in childhood are 
similar to those seen in adults, save 
that they are less complicated by de- 
generative disease. The diagnosis 
must rest upon the demonstration of 
the characteristic and typical histo- 
pathologie lesions.’ Of the four stages 
of the disease described by Arkin,”" 
the first three, the alterative-degener- 
ative, the acute inflammatory, and the 
granulation tissue stages are well 
represented. The healed end-stage 
was not seen, the disease having run a 
short fulminating course. 


processes 


Of major interest in this ease is the 
problem of etiology and the relation of 
the oral penicillin administration to 
the necrotizing arteritis. In the cen- 
tury which has elapsed since Rokitan- 
sky”? first deseribed the pathology, and 
in the eighty-five years since Kussmaul 
and Meier®* first gave the disease its 
name and correlated the clinical 
course with gross and microscopic 
characteristies, the question of causa- 
tion has been a moot point. Parasites, 
syphilis, viruses, hemolytic strepto- 
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cocci, and a specifie infectious proc- 
ess*' have all been cited as the offend- 
ing agents, only to be ultimately dis- 
carded.” Relationship to the rheu- 
matie group of diseases has been postu- 
lated.** Selye®® states that periarteri- 
tis can be the consequence of exposure 
to a variety of nonspecific noxious 
agents. He demonstrated by animal 
experimentation that it was possible 
to produce a lesion indistinguishable 
from periarteritis nodosa by exposure 
to such a nonspecific factor as cold, 
and felt that it was ‘‘rather likely, 
therefore, that periarteritis nodosa be- 
longs to the so-called diseases of adap- 
tation.’’ 

In 1925 Gruber®* declared that peri- 
arteritis nodosa was not a disease sui 
generis but that patients with this 
condition had an increased sensitivity 
of their arteries from a previous in- 
fection, and that the arterial lesions 
were the result of a hyperergic reac- 
tion to a variety of toxie and infec- 
tious processes. The past twenty-five 
years have seen the bulk of medical 
opinion and writing swing toward the 
side of allergy as the factor respon- 
sible for the spectacular vascular les- 
ions. The experimental work of 
Rich and Gregory” and of Hopps and 
Wissler®® and the clinical observations 
of Rich?* ** ** and others'® * * all 
have strengthened the position that 
hypersensitivity is the crux of the 
matter in the majority, if not in all 
eases of periarteritis nodosa. Although 
the precise relationships are not com- 
pletely understood, experience has 
shown that there are widely different 
types of substances which have the po- 
tentiality of causing periarteritis no- 
dosa in man.*® 2% 7% 33 The neces- 
sary adjuvant factors of constitutional 
and special tissue susceptibility cannot 
be predetermined clinically. Neale’ 
suggested the presence of a specifically 
individualized arterial receptor mech- 
anism for this type of allergic reac- 
tion. 

During the decade from 1935 to 
1945, the sulfonamides and horse 
serum were most frequently singled 





ADELSON : 


out as the probable etiological agents. 
Recently eases of necrotizing arteritis 
attributed to penicillin have appeared. 
MeCombs** has reported two cases in 
adults who developed periarteritis no- 
dosa, proved by autopsy and biopsy, 
following the clinical appearance of 
untoward reactions to penicillin. 
Berne®*® has deseribed necrotizing an- 
giitis in a 53-year-old Italian store- 
keeper with pneumonia who was 
treated with penicillin in beeswax-pea- 
nut oil and sulfadiazine. He devel- 
oped a rash following his first injec- 
tion of the antibiotic, and the drug 
was discontinued. Following the dis- 
appearance of the rash, he was once 
more started on penicillin, and on the 
second occasion, he developed a severe 
bullous erythematous eruption which 
went on to generalized exfoliation, ac- 
companied by asthma and hives. He 
died twenty-one days after the initia- 
tion of penicillin therapy and at 


autopsy disclosed severe inflammatory 
and destructive vascular disease with 
the coronary arteries showing the most 


profound changes. 

The above course of events closely 
parallels the ease reported here, in- 
eluding the appearance of a rash fol- 
lowing the first administration of 
penicillin. While it cannot be cate- 
gorically stated that the sensitivity in 
both eases was due to penicillin, never- 
theless the history points to it as the 
most probable etiological agent. The 
sulfadiazine given in each case was 
small in amount and certainly in the 
child would not appear to have played 
an important part by itself. However, 
the possibility of its having acted 
synergistically with the penicillin can- 
not be eliminated. 

If the reaction was due to penicillin, 
the question of the origin of the sensi- 
tivity presents itself. While the abil- 
ity of penicillin to produce fatal ana- 
phylaxis** and generalized exfoliative 
dermatitis*’ following previous sensi- 
tizing injections is known, neither the 
child here nor the adult in Berne’s® 
ease had ever received penicillin prior 
to his illness, and each reacted to the 
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antibiotic in a hypersensitive fashion 
following the original administration. 
A possible explanation is furnished by 
the work of Gottschalk and Weiss** 
who stated on the basis of patch sensi- 
tivity tests carried out on several hun- 
dred volunteers that a small percen- 
tage of the population is primarily 
sensitive to penicillin and will react 
allergically on their first exposure, a 
phenomenon noted also by Rostenberg 
and Welch.*® The possibility of in 
utero sensitization was postulated by 
Wilmer in the case of a 10-day-old 
child who died with periarteritis no- 
dosa and may account for some cases 
of primary sensitivity. The mother of 
the infant in the present case gave no 
history of past penicillin intake. 

In postulating a hypersensitive state 
as the basis of periarteritis nodosa, no 
attempt is made to answer the ques- 
tion why, in a hypersensitive subject, 
the combination of antigen and anti- 
body is damaging. This is all part 
of the larger problem of the mecha- 
nism of allergy itself, and histologic ex- 
amination does not provide an answer 
as to why the damage is precisely and 
selectively localized in the arterial 
walls.’ All that can be stated is the 
broad generalization that there is an 
individual constitutional difference in 
reactivity which determines not only 
the possibility of sensitization but also 
the character of the reaction and the 
tissue in which it will oceur. 

In closing it may be pointed out 
that the warning uttered by Rich* 
that ‘‘continued administration of a 
sulfonamide or of a foreign serum 
after symptoms of hypersensitivity 
have appeared carries the danger of 
producing visceral damage of the peri- 
arteritis nodosa type’’ applies equally 
to penicillin and must be kept in mind 
when allergic manifestations first 
make their appearance. Continued 
administration of a drug after symp- 
toms of hypersensitivity have ap- 
peared is fraught with danger, and ad- 
ministration must be stopped before 
irreversible changes appear and irre- 
parable damage has been done. 
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SUMMARY 


A ease of periarteritis nodosa in a 


414-month-old white male is reported. 


During 


his terminal illness which 


lasted twenty-two days, he was twice 
given penicillin by mouth and on each 


occasion 


reacted allergically. The 


probable relationship of the destruc- 
tive arteritis to the penicillin hyper- 
sensitivity is pointed out. 
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STRAMONIUM POISONING 


FRANK C. Stites, M.D. 
MILWAUKEE, WIs. 


TRAMONIUM poisoning in human 
S beings may be produced by a plant 
whose botanical name is Datura stra- 
monium. This plant is commonly ealled 
Jimson weed, Jamestown weed, apple 
of Peru, thorn apple, or devil’s-apple. 
Because of the occasional oecurrence 
of this type of poisoning in children, a 
“ase report and discussion are pre- 
sented. 

CASE REPORT 


K. F., a 5-year-old white male, was 
admitted to Milwaukee Children’s Hos- 
pital as a private patient. The boy 
seemed well until four hours prior to 
admission. After an afternoon of play, 
he came into the house and lay down 
on his bed, an unusual occurrence for 
this boy. He refused his supper and 
seemed ‘‘dopey and sleepy’’ to his par- 
ents. On arising from the bed, he 


stumbled and was unsteady of gait. 
The parents stated that the boy acted 


as if he were intoxicated. The child 
repeatedly looked behind a certain 
door in the room. His speech became 
garbled. He no longer recognized his 
parents, and kept moving his hands in 
the air as though he were trying to 
eatech imaginary birds. No pain was 
evident, except that he stated his 
‘‘tummy’’ hurt oeeasionally. This was 
disregarded, however, since the boy 
used such a complaint frequently to 
avoid eating. The child complained of 
a sour taste in his mouth after the in- 
gestion of milk or water during the 
evening. His temperature was not 
elevated. 

The past history revealed that one 
month prior to the present episode, 
the boy had been struck by a swing, 
and had sustained a contusion on the 
forehead, but had not lost conscious- 
ness. The parents felt that the child 
had developed a persecution complex 
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since this incident. Past history re- 
vealed an apparently normal birth, 
growth, and development. No prior 
illnesses had oceurred, and there was 
no history of operations or allergies. 
The family history was noncontribu- 
tory. 

Physical examination on admission 
showed a _ well-developed, very pale 
white child who exhibited extreme 
variations of mood. He was having 
visual hallucinations, but was not 
ataxic. Examination of the eyes re- 
vealed that the pupils were markedly 
dilated and did not react to light. Ae- 
commodation was poor. The extra- 
ecular movements seemed normal and 
no abnormality was noted when the 
fundi were visualized. A slight bi- 
lateral hyperactivity of the biceps and 
triceps reflexes was observed. Careful 
search revealed no other significant 
physical findings. The temperature 
was 99° F. rectally; the pulse was 80 
beats per minute; the respiratory rate 
was 80 per minute; the blood pressure 
was 130/70. 

Laboratory studies revealed a leuco- 
eyte count of 9,600 cells per cubic 
millimeter. The differential count 
showed 77 per cent segmented forms, 
2 per cent monocytes, and 21 per cent 
lymphoeytes. Slight toxic granulation 
of the polymorphonuclear leucocytes 
was noted, as was slight basophilic 
stippling of the erythrocytes. The 
hemoglobin was 12 Gm. per 100 c.c. 
The Mantoux test was negative; the 
Kline test was negative. X-rays of the 
skull revealed no abnormality. The 
long bones appeared normal. 

The course of this patient during the 
first twenty-four hours was stormy. 
The boy was in a critical condition 
during this entire period. He remained 
afebrile. No history of ingestion of 
any poisonous substance had then been 
obtained. The boy was treated for 
acute poisoning of undetermined 
etiology. Because of the dilatation of 
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the pupils, the ingestion of an atro- 
pine-like substance was suspected. 
Gastric lavage was accomplished, using 
sterile water. The results were poor, 
however. A cathartic was adminis- 
tered; intravenous infusion with glu- 
eose in normal saline was supplied; 
sedation with a barbiturate was then 
found advisable. During the first 
twenty-four-hour period the child re- 
mained irrationai. At the end of this 
time the boy showed rather sudden im- 
provement. Within a few hours he be- 
eame lucid and resumed normal ac- 
tivity ; except for a slight dilatation of 
the pupils an apparently complete re- 
covery was effected. The parents had 
made extensive investigations about 
the neighborhood for possible sources 
of poisoning. At this time, after the 
recovery was complete, a neighbor 
child reported that she had seen the 
patient ‘‘eating the seeds of a thorn 
apple’’ in a nearby vacant lot, just 
prior to the onset of the poisoning. 
The parents of the patient took a sam- 
ple of this plant to the botanist at the 
Milwaukee Museum where it was iden- 
tified as D. stramonum. When ques- 
tioned, the patient admitted having 
eaten some seeds from this plant. 


DISCUSSION 


D. stramonium and other related 
species belong to the Solanaceae or 
nightshade family which includes such 
well-known plants as the red pepper, 
tobacco, tomato, belladonna, and bitter- 
sweet. The plant D. stramonium has a 
world-wide distribution, and grows 
wild in many areas of the United 
States, attaining a height of two to six 
feet. It flowers in the late spring and 
has a seed capsule which ripeus in the 
early fall. The white, five-lobed, trum- 
pet-shaped flowers have a strong, sweet 
scent. The seed capsules are egg- 
shaped and are covered with sharp 
spines. The leaves are large, angular, 
and measure from four to six inches in 
length. All parts of the plant are poi- 
sonous, containing the alkaloids atro- 
pine, scopolamine, and hyoscyamine. 
The term ‘‘thorn apple’’ is inappro- 
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priately used to describe D. stramo- 
nium, since this term is used as a name 
for the fruit of the hawthorn bush. 
Poisoning is caused by ingestion of 
any part of the plant, but especially 
the seeds and the fruit. One case was 
reported from the inhalation of pollen 
from a full-blown flower.* A number 
of eases of poisoning have resulted 
from the mistaken use of this plant in 
making senna tea and as a treatment 
for asthma. Smoking of this weed may 
produce daturism. D. stramonium has 
occasionally been planted on farms 
supposedly to prevent hog cholera. 
Jennings® notes that in the Jliad, in 
Romeo and Juliet, and in Antony and 
Cleopatra, instances are mentioned 
which lead us to believe that the an- 
cients were familiar with the hypnotic 
and narcotic effects of the Datura spe- 
cies. In India, a species of Datura is 
said to have been used for many dec- 
ades by thugs for the purpose of drug- 
ging their victims. In such eases the 


seeds were combined with tobacco, 
sugar, or flour. Evidence of early use 


among the Hindus is shown by a re- 
port of twenty-one fatalities by a medi- 
eal journal from India in 1676. Prob- 
ably the first report in this country, 
according to Hughes and Clark,‘ was 
that described by Robert Beverly in 
Virginia in 1676. Interestingly 
enough, the name ‘‘ Jamestown weed’”’ 
dates back to this same year, when 
Captain John Smith was sent with a 
group of men to quell a rebellion in 
Jamestown, Va. Sporadic cases have 
appeared in the literature since then. 
Taylor® states that in 1864 Turner re- 
ported five eases in children under 10 
years of age. In 1915 Ismael’ reported 
that in Egypt, Datura poisoning 
‘franks second in frequency to acute 
aleoholic intoxication among _ those 
brought to the hospital in an uncon- 
scious state.’’ In 1923 an outbreak of 
thirty cases in an orphanage was de- 
seribed.* 

A number of fatalities from datur- 
ism have been reported. One case 
terminated in six hours. A death 
from smoking the seeds was recorded 
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in 1937 by Henke. The amounts 
necessary to produce a fatality have 
varied. Brundage’ reports a death in 
a 2-year-old-child from the ingestion 
of 100 seeds of stramonium, and a re- 
covery after taking one-half ounce of 
leaves infused in boiling water. 

The symptoms of stramonium 
poisoning are varied. However, pre- 
monitory sensations of abnormal thirst 
and visual difficulties are almost al- 
ways present. Other signs include 
feelings of intoxication, euphoria, ir- 
ritability, restlessness, and fear. Con- 
vulsions and opisthotonos have been 
deseribed. The patient may become 
maniacal and totally unmanageable. I 
am struck by the frequency with which 
patients have been described as ‘‘ pick- 
ing at imaginary objects,’’ as did the 
patient in the ease here presented. 

Physical examination characteristic- 
ally reveals that the pupils of the pa- 
tient are dilated. Dryness of the oral 
mucous membranes is common. The 


skin may be hot, dry, and flushed. 
Thus there may be a diffuse erythema 


resembling searlet fever. Tachycardia 
is almost invariably present. One ob- 
server, Ismael,® states that the rapidity 
of the pulse is the best index to the de- 
gree of intoxication. Fever may or 
may not be present, but is usually 
absent. 

The diagnosis may be made on the 
history, recovery of portions of the 
plant, or identification of the alkaloids 
from the gastric washings, and on the 
clinieal findings. It must be remem- 
bered that similar symptoms may be 
produced by other plants of the Da- 
tura group including angel’s-trumpet 
or Datura metaloides (containing al- 
kaloids similar to stramonium), 
*‘deadly nightshade’’ (belladonna), 
Jerusalem cherry, or poison hemlock 
(eoniine). The latter is often used 
by schoolboys to make whistles. 

The prognosis is usually good, as 
most patients recover in one to two 
days, although mydriasis may persist 
for one week or more. Sequelae are 
uncommon. Fatalities, as has been 
emphasized, may occur. 

Treatment if given early, may be 
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effective. Hughes and Clark* empha- 
size the importance of gastric lavage 
with 4 per cent tannic acid, in order 
to precipitate the alkaloids. Emeties 
and eatharties are also advised. Se- 
dation is usually necessary. Morphine 
is contraindicated because of its known 
synergistic action with atropine and 
scopolamine, and its tendency to pro- 
duee cerebral congestion. Warm 
packs may aid in relaxing the patient 
and may hasten drug excretion by 
promoting diaphoresis. 


SUMMARY 


1. A ease of stramonium poisoning 
with recovery in a 5-year-old boy is 
presented. 

2. The plant D. stramonium (Jim- 
son weed, Jamestown weed) is de- 
seribed briefly. 

3. Historical 
presented. 

4. The signs, symptoms, treatment, 
and prognosis of stramonium poison- 
ing are discussed. 


notes of interest are 


Appreciation is expressed to Dr. E. Ep- 
stein and Dr. D. Zubatsky for permission to 
present this patient who was under their 
private care. 
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PERFORATION OF THE STOMACH IN THE NEWBORN INFANT 


A REPORT OF A SURVIVAL 


LIEUTENANT (JG) Huston G. KeLttoaae (MC), USNR, ComMANDER Sou M. 
ABELSON (MC), USN, ANp LirEUTENANT Forest A. CoRNWELL (MC), USNR 


ERY few eases of perforation of 

the stomach of the newborn in- 
fant have been reported. Two com- 
plete reviews of gastrointestinal tract 
perforations have been’ published in 
recent years."'? Since 1941 only four 
eases of perforated gastric ulcers in 
the newborn infant have appeared in 
the world’s literature of which none 
have survived. 


CASE PRESENTATION 


B. B. B., a newborn white male was 
delivered on the obstetrical service 
of the U. S. Naval Hospital, San 
Diego, Calif., on Mareh 23, 1951, 
weighing 5 pounds, 13 ounees. The 
mother was an 18-year-old white Latin 
American married to a 19-year-old 
white male. The mother was gravida 
i, para 0, who had an uneventful pre- 
natal course. The serology of the 
mother was negative and both father 
and mother were Rh positive. The in- 
fant was delivered spontaneously 
under analgesia consisting of 100 mg. 
of Demerol hydrochloride and Yoo gr. 
of scopolamine hydrobromide. The 
length of the first stage of labor was 
fourteen hours while the second stage 
lasted fifty minutes. The infant’s con- 
dition was good at birth, the ery was 
vigorous, and no resuscitation, suction, 
or respiratory stimulants were used. 
Respirations were established in one- 
half minute, were normal in one 
minute, and no oxygen was necessary 
in the delivery room. About twelve 

From the pediatric service of the U. S. 
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The opinions or assertations contained in 
this article are the private ones of the writers 
and are not to be construed to be official or 


reflect the views of the Navy Department or 
naval service at large. 


hours after birth the infant became 
quite cyanotic and was placed in con- 
tinuous oxygen. No cardiac murmur 
was heard but auscultation suggested 
poor expansion of the left lung. An 
x-ray of the chest taken at this time, 
however, showed no gross evidence 
of atelectasis. The film of the chest 
also included the abdomen and no ab- 
normalities were noted (Fig. 1). 
Antibiotics in the form of strepto- 
mycin, 4%¢ Gm. every six hours, and 
penicillin, 100,000 units every six 
hours, were administered. 

On March 24, the first day of life, 
the infant had normal meconium and 
was urinating normally. The first 
feeding was on this date and con- 
sisted of breast feedings and water. 
After the infant was placed in oxygen, 
formula feedings were given in the 
amounts of one to two ounces every 
three hours by bottle. On the third 
day the infant had improved. The 
stomach was aspirated and gavaged 
several times and the stools became 
yellow. He regurgitated once. There 
was no gross blood in either the stools 
or vomitus. The weight at this time 
was 5 pounds, 9 ounces. At 2 A.M. on 
March 27, the fourth day of life, the 
baby beeame acutely worse as mani- 
fested by an ashen gray pallor and 
listlessness. Examination of the ab- 
domen at that time revealed nothing 
remarkable. At 9 a.m. the baby’s gen- 
eral condition had not improved and 
there was moderate abdominal dis- 
tention with tenderness and dullness 
to percussion in the lower third and 
tympany in the upper two-thirds. The 
white blood count was 10,500 with 70 
per cent neutrophiles and 30 per cent 
lymphocytes. The red cell count was 
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4,200,000 with 13 Gm. of hemoglobin. 
The rectal temperature was normal. 
An x-ray of the abdomen including the 
chest showed a ‘‘massive pneumo- 
peritoneum and evidence of a fluid 
level in the mid-abdomen, suggesting 
some peritoneal fluid. The lungs were 
essentially clear.”’ (Fig. 2.) Clin- 
ically it was felt that the infant had 
findings indicative of a perforated ab- 
dominal viseus. 


Fig. 1. 


Fig. 1.—X-ray soon after birth. 


hein ts 
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eystic mass and a sample of the 
purulent material was taken. Upon 
exploration it was found that the 
yellow cystic mass was omentum con- 
taining a cyst with necrosis, involving 
the entire omentum which had a 
yellowish appearance. All free fluid 
and this thick creamy substance were 
evacuated from the abdominal cavity. 
Exploration revealed normal liver, 


gall bladder, biliary tract, anterior 


= 


Fig. 2. 


Fig. 2.—X-ray at 4 days of age, showing a massive pneumoperitoneum. 


Laparotomy by Commander B. W. 
Clark (MC), USN -was performed at 4 
days of age, about twelve hours after 
the acute turn for the worse, under 
general anesthetic of ether, cyclo- 
propane, and nitrous oxide. As the 
peritoneum was opened, air escaped 
under pressure, and a yellow cystic 
mass presented itself in the wound. 
This exuded a thick creamy substance 
with the consistency and appearance 
of pus. A biopsy was taken from the 


wall of the stomach, duodenum, and 
the small bowel was normal except 
for a Meckel’s diverticulum with a 
small adhesive band from the diver- 
ticulum down to the mesentery. This 
fibrous band was separated, freeing 
the diverticulum from this attach- 
ment. The ileocecal area, the large 
bowel, and the appendix were normal. 
Returning to the upper abdomen, 
the posterior wall of the stomach was 
investigated and on the posterior 





KELLOGG ET AL.: 


superior surface, just distal to the 
eardia and at the greater curvature, 
a perforated uleer was found which 
measured about 2144 by 2 em. This 
was closed with a double row of 5-0 
chromic catgut in a _ continuous 
suture. All free fluid was aspirated 
from the abdominal eavity. All 
bleeding having been controlled, the 


Fig. 3. 


Fig. 3.—X-ray at 44 
showing no obstruction or other abnormality. 


Fig. 


abdomen was closed in layers using 
4-0 chromic suture on the peritoneum 


and No. 60 cotton suture on the 
anterior fascia and skin. No drains 
were inserted. During the surgical 
procedure 70 e.c. of whole blood were 
administered through a polyethylene 
tube which was inserted into the 
anterior medial malleolus vein on the 
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right. The postoperative course im- 
mediately after surgery was fair and 
the infant was returned to the pediat- 
ric ward with the polyethylene tubing 
still in place and with blood still 
being received. 

Tissue examination by the pathol- 
ogist revealed the biopsy of the cystic 
mass taken to be a ‘‘flat epithelial- 


Fig. 4. 


days of age, thirty minutes after oral administration of barium, 


4.—Granulating abdominal wound on discharge at 45 days of age. 


lined cyst wall with a purulent exu- 
date on the surface. There was no 
evidence of malignancy.’’ Culture of 
the purulent material from the ab- 
dominal cavity revealed Escherichia 
coli and gram-negative bacteria, bio- 
chemically, Alcaligenes fecalis. 
Postoperatively the infant was 
placed in continuous oxygen in a 
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Gordon-Armstrong incubator. Noth- 
ing was given by mouth for two days 
and nutrition was maintained by in- 
travenous feedings through the poly- 
ethylene ‘‘cutdown’’ and consisted of 
dextrose-Amigen-Ringer’s lactate 
solution along with glucose in water 
and also in saline. Streptomycin in 
a dosage of % Gm. every six hours, 
and aqueous penicillin, 50,000 units 
every three hours, were administered. 
One hundred milligrams of ascorbic 
acid daily 2 ¢.c. of parenteral multi- 
vitamins every other day, and \% e.e. 
of crude liver extract intramuscularly 
every other day were also given. 
Wangensteen suction was continued 
for four days. 

On the day following surgery the 
temperature reached 102° F. rectally, 
but the infant clinically looked good. 
The second postoperative day he had 
a small yellow bowel movement. On 
March 29, the second postoperative 
day, small one to two ounce feedings 
of glucose in water were given orally, 
the Wangensteen’ gastric suction 
being clamped off two hours prior to 
feeding and one hour post-feeding. 
On March 30, the third postoperative 
day, the Wangensteen was clamped 
off and a formula containing one part 
of evaporated milk to one part of 
water was given in the amount of two 
ounces every three hours. This was 
gradually increased to three ounces 
every three hours after several days. 
The intravenous cutdown and the 
Wangensteen gastric suction were 
both discontinued on March 31, four 
days postoperatively. On April 2 the 
dosage of streptomycin was decreased 
to %4« Gm. every six hours, and the 
penicillin dosage reduced to 50,000 
units every six hours intramuscularly. 
The streptomycin was discontinued 
on April 7 and 50 mg. of aureomycin 
given by mouth every six hours in- 
stead. 

The infant remained afebrile after 
April 4, but gained weight very 
slowly, weighing only 5 pounds, 9% 
ounces by April 6. It was decided, 
therefore, to give a 50 e.c. elysis of 
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21% per cent glucose in distilled water 
every eight hours and this was con- 
tinued for four days; then only one 
50 ¢.c. elysis was given daily. The 
infant was removed from oxygen 
therapy on April 10, the fourteenth 
postoperative day. 

At the age of 17 days, or thirteen 
days postoperatively, periodic post- 
feeding erying developed which re- 
sponded dramatically to the adminis- 
tration of Amphojel in a dosage of 
14 dram given between feedings, sug- 
gesting the presence of a peptic ulcer 
or colic. However, on May 7, forty- 
one days postoperatively, films of the 
gastrointestinal tract following inges- 
tion of barium showed ‘‘no gross ab- 
normalities and the stomach emptied 
well.”’ (Fig. 3.) 

There was delayed healing of the 
abdominal wound apparently due to 
a combination of infection, irritation 
by the gastric juices at the time of 
operation, and marasmus. The 


patient gained and was discharged 
with a granulating wound 


but in 
good general condition on May 8, at 
45 days of age, weighing 6 pounds, 
121% ounees. (Fig. 4.) 


DISCUSSION 


There has been a great deal of 
study done on the etiology of gastric 
ulcer in human beings. When they 
occur in newborn infants, specula- 
tions reach new heights. Many con- 
ditions have been suspected as eti- 
ological agents. tuthrie® discusses 
several : circulatory disturbance 
leading to ischemia and ulceration, 
direct trauma to the mucous mem- 
branes, sepsis, burns, marasmie con- 
ditions, and external violence. Mor- 
ganti* reports two cases of gastric 
uleer associated with cerebral hem- 
orrhage. Crawford and Stewart® re- 
port a ease complicating erythroblas- 
tosis fetalis. Several cases have been 
associated with obstruction of the 
gastrointestinal system (e.g., Bur- 
dick*®) and congenital anomalies 
(Bastman’). Miller® has observed 
that gastric acidity reaches a height 
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comparable to that of adults at 48 
hours of life, and this may play a 
part in autolysis of the mucous mem- 
branes. The etiology of our patient 
is obscure. It seems unlikely that sep- 
sis was the cause as the gastric ul- 
ceration progressed in spite of in- 
tensive antibiotic therapy. However, 
since our patient was aspirated and 
gavaged several times before perfora- 
tion occurred, the possibility of me- 
chanical trauma as an etiological fac- 
tor cannot be ruled out. 

There have been very few cases of 
perforation of the stomach of the 
newborn infant reported. Thelander' 
cited as the first case that reported 
by Siebold in 1825. Tow’ in 1938 
reported a case which he felt was the 
fourteenth in the world’s literature. 
Bird, Limper, and Mayer? in a com- 
plete review of the literature in 1941 
were able to find only five cases of 
perforated gastric and duodenal ul- 
cers in the first fourteen days of life, 
which had been surgically repaired. 
Their personal ease, a 3414-hour-old 
infant with a duodenal perforation, 
was the only survival. So far as we 
have been able to determine in a re- 
view of the world’s literature there 
have been only four perforated gas- 
trie ulcers in the newborn infant re- 
ported since 1941. 

Quinn”? reported two cases which 
perforated on the second and fifth 
days. One was repaired but the in- 
fant died on the fifth day post-oper- 
atively of bronchopneumonia. Wright 
and Seott™ reported one case which 
was diagnosed on the fifth day of 
life, but the baby expired before 
surgery could be accomplished. Bi- 
anchi and Zanardi’ reported a case 
of an infant with multiple gastric 
uleers and peritonitis who was not 
operated upon and died on the fifth 
day of life. Our patient has the dis- 
tinction of being the second ease of 
perforated gastric ulcer in the new- 
born infant ever operated upon and 
the only survival ever reported in 
the world’s literature. 

We wish to emphasize the impor- 
tance of early antibiotic therapy 
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where a diagnosis of an obscure but 
obviously serious condition presents 
itself in the newborn period. The 
use of penicillin and streptomycin 
soon after birth, before the diagnosis 
was established, gave the baby a dis- 
tinet advantage. In this connection 
Thelander' in 1939 first treated such 
a case with sulfanilamide and empha- 
sized the importance of combating in- 
fection. 

Some cases reported might lead the 
reader to think that a perforation is 
congenital. Lee and Wells'* reported 
a ease which perforated in utero, and 
Ladd and Gross reported it in a 
stillborn. Although our patient had 
cyanosis, listlessness, vomiting, and 
occasional irritability (however no 
melena) in the first few days, which 
are recorded ulcer symptoms in the 
newborn period, a perforation was 
not present, because there is x-ray 
proof (Fig. 1). This case reaffirms 
the value of an abdominal x-ray as 
a diagnostic aid in the newborn in- 
fant, as has been pointed out recently 
by Krafft, Neal, and Henderson.*® 


SUMMARY 


1. A rare case and the only known 
survival of a perforated gastric ulcer 
in the newborn period is presented. 

2. Early diagnosis, early use of 
antibiotics, and early surgical repair 
made survival possible. 

3. Serial x-rays are presented 
which show that the perforation was 
not congenital. 
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PEDIATRIC ASPECTS OF CEREBRAL PALSY 


Eric Dennorr, M.D., anp RayMonp H. Howpen, M.A. 
PROVIDENCE, R. I. 


INTRODUCTION 
HE pediatrician’s role with cere- 
bral palsied children and their par- 
ents is a diverse and difficult one. It 
is his responsibility to diagnose cere- 
bral palsy early, to investigate the need 
for surgical intervention, and to allevi- 
ate the many disturbing manifestations 
peculiar to these brain-damaged chil- 
dren. As the youngster grows, the 
pediatrician must constantly evaluate 
the physical, mental, and emotional 
status, and formulate a general work- 
ing plan for the future. This is essen- 
tial since he is the one parents con- 
front with questions regarding the 
prognosis of motor and mental develop- 
ment, plans for the training and educa- 
tion, and, finally, home versus institu- 
tional care. Above all it is the pedia- 
trician’s responsibility to discuss with 
parents their misfortune in a manner 
that will maintain their confidence, so 
that he ean properly guide them 
through the devious pathways parents 
must take before and after the answer 
to their particular problem is clarified. 
If pediatricians are to fulfill their 
role, they will be especially in need of 
simple, specific criteria to help them 
achieve a practical positive treatment 
approach. 
The primary reason for this paper is 
to demonstrate how the material gath- 
ered in a cerebral palsy center can be 
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utilized by the pediatrician or general 
practitioner in routine office practice 
to help parents. In addition, since the 
failure to diagnose or treat properly 
the cerebral palsied child is a constant 
worry to the physician who sees his 
patients at regular intervals during 
early life, perhaps this report may help 
clarify that phase of his practice. 


MATERIAL AND METHODS 


The patients studied were selected 
from the Meeting Street School for 
Cerebral Palsied Children in Provi- 
dence, R. I.,1 and the Emma Pendleton 
Bradley Home, a children’s neuropsy- 
chiatric hospital that formerly had a 
cerebral palsy service. The controls 
utilized were 504 mothers and their 
infants born at the Providence, Rhode 
Island, Lying-In Hospital during 1949. 
These were considered normal infants 
after a two-year follow-up. Standards 
for normal and late normal develop- 
mental items are those of Gesell and 
Amatruda.? The statistical data pre- 
sented are significant above the 1 per 
cent level. 

DIAGNOSIS 


Hints From History—Whether the 
pediatrician sees the patient at birth 
or in later years, there are certain 
essentials in the history which support 
a diagnosis of cerebral palsy. A posi- 
tive history of maternal pregnancy dis- 
orders, obstetrical complications, pre- 
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maturity, oxygen need at birth, neo- 
natal or infancy illness, or slow devel- 
opmental progress, alone or in com- 
binations, indicate possible brain dam- 
age. The following data form the 
basis for this opinion. 

Maternal Pregnancy Disorders.— 
Seventy per cent of 100 mothers of 
cerebral palsied children reported a 
wide variety of diseases, illnesses, or 
unusual conditions during the preg- 
of their cerebral palsied off- 
spring. There were no chronic condi- 
tions considered significant, but of the 
acute conditions reported later than 
the first trimester, nausea and vomit- 


naney 


TABLE I. 


NUM- 
BER 
AND 

PER | 
CENT | 
70 


AND | 
| PER | 
|CENTt| 


SIGNIFICANT 
FACTORS* 

| Nausea & vomit- 
ing , 

Hypertension 14 


Maternal 2¢ 
pregnancy 
disorders 


Anemia 12 
12 
| rhage 
Incomplete preg- 
| nancies 
60 | 


| Vaginal hemor- 
| 


28 





16 





Mid-foreeps 
delivery 
|Breech delivery 


Obstetrical 
complications 
9 


| 
| 
| 
| 
| 


| 
| 
| 
} 
| 


| 
| 
| 


67. |Oxygen required | 37 
and/or trans- 
fusions 

Prematurity 


Birth-neonatal — 
complications | 


30 
| 
50 |Convulsions, 
eause undeter- 
mined 
Hemorrhagic 
disease 
Infectious 
disease 


Illness during 
infancy 


OF 


|Toxemia 
Pelvic inflamma- |Hypothyroidism 
Nephritis 


Diabetes 
|Low forceps 


Cesarean de- 5 


|Maternal age 


~ | Vomiting 
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ing, hypertension, anemia, and vaginal 
hemorrhages showed differences which 
were statistically significant when com- 
pared with the control group. Twenty- 
eight per cent of these mothers reported 
previous incomplete pregnancies. This 
is a highly significant statistical dif- 
ference from mothers studied on a 
large obstetrical service.* 

Obstetrical History.—Sixty per cent 
of the 100 mothers had complications 
associated with delivery. Those which 
showed a significant difference from 
the control group were mid-foreceps and 
breech delivery. Prolonged pregnancy 
or labor, precipitate delivery, high for- 


SIGNIFICANT Factors In Histories oF 100 CEREBRAL PALSIED CHILDREN 


| NUM- 
BER 
AND 
PER 
CENT 





FACTORS NOT 
FOUND IN 
CONTROLS 

Phlebitis 


FACTORS NOT 
SIGNIFICANT 





tory disease 
|Acecidents to 
| abdomen 
| Hepatitis 
j 


Miscellaneous 


11 |Prolonged labor 

delivery | 

Prolonged preg- 
nancy 

|Precipitate de- 

| livery 

|High forceps 
delivery 

Premature 

| rupture 

| Miscellanous 


livery 











Convulsions 


Asphyxia from 


cord 








*Significant—1 


per cent level confidence when computed against 504 controls. 


tBased on 100 cases; number of cerebral palsied also equals per cent cerebral palsies. 
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ceps delivery, and premature rupture 
were also reported, while none of these 
was found in the control group. 

Patient History.— 

Birth-Neonatal: Of the 100 cerebral 
palsied children studied, 37 per cent 
required oxygen and/or transfusions at 
birth, while 30 per cent were prema- 
ture. Of this group, only 18 per cent 
received oxygen. Ten per cent of the 
entire group had convulsions during 
the neonatal period. 

Infancy: Fifty per cent of the pa- 
tients had some serious illness after 
the neonatal period (after 2 weeks of 
age) but prior to the recognized onset 
of cerebral palsy. Convulsions of un- 


known etiology and hemorrhagic dis- 
eases of the newborn were outstanding. 
Because of recency of routine testing, 
Rh studies are incomplete. (Table I.) 
Developmental History.—In_retro- 
spect, parents reported developmental 


retardation in the form of inability to 
lift head from the prone position by 3 
months of age in 68 per cent of the 
eases. By the end of the first 1% 
years, most of the children failed to 
achieve maturity in several develop- 
mental items. 

From a diagnostic viewpoint, failure 
to maintain the developmental sched- 
ule, with an ever-widening gap in the 
ages of sitting, standing, walking, and 
talking are among the outstanding 
characteristics of cerebral palsy. 

Birth-Neonatal: At birth or during 
the neonatal period moderate or severe 
brain damage may be reflected by a 
multitude of signs such as cyanosis or 
pallor, hypertonicity or listlessness, 
twitchings or convulsions, or feeding 
difficulties of a generalized nature. In 
minimal eases, the inability of the neo- 
nate to resist a slow pull upward from 
the supine to sitting position, may be 
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an important early sign, since infants 
who fall into this group later have been 
found to have a higher incidence of 
neuropathologie conditions than those 
whose heads lift up and whose bodies 
resist strongly the pull upwards.‘ 

Infancy: During infancy, slow de- 
velopment may be the only unusual 
finding. During the early months, 
poor head control or neck tonus associ- 
ated with refusal to nurse, difficult 
sucking or swallowing, excess crying, 
vomiting or grunting, or other signs in 
excess, must be regarded with suspicion. 

As the infant grows, deviations from 
the normal developmental schedules 
must be regarded seriously. The pres- 
ence of fisted hands after 4 months, 
the persistence of the tonie neck reflex 
after 6 months, inability to sit without 
support, crawl, grasp, stand, walk, or 
talk within normal levels frequently 
are indicative of later neuromotor dys- 
function (Figs. 1 to 6). A progress 
record for office use has been found 
helpful in evaluating developmental 
progress and aiding in an early diag- 
nosis of brain damage when it is pres- 
ent (Chart I). 

Preschool Child.—Between the see- 
ond and third year of life, suggestive 
abnormal neuromotor patterns become 
stabilized, and, depending upon the 
degree of damage, classical criteria of 
cerebral palsy become obvious. There 
is no need to describe the findings 
which characterize a severe or moder- 
ate case of spasticity or athetosis, since 
these are well described in standard 
texts.** 78 

It is the mildly palsied child that 
frequently presents a problem in diag- 
nosis. Strauss’ neurological screening 
examination has been found useful in 
these cases. A normal examination is 
fairly definite evidence that the child 
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A. B. 
Fig. 1.—Tonic neck reflex. A, Normal, 6 weeks. 3B, Cerebral palsy, 7 months. 


A B 
Head control. A, Normal, 3 months. 8B, Cerebral palsy, 7 months. 


Sitting. A, Normal, 6 months. 8B, Cerebral palsy, 2 years. 





A. 
Fig. 4.—Crawling. A, Normal, 9 months. B, Cerebral palsy, 2 years. 





A. B. 


Fig. 5.—Prehensile grasp. A, Normal, 10 months. B, Cerebral palsy, 2 years. 


A. 
Fig. 6.—Standing. A, Normal, 12 months. 8B, Cerebral palsy, 2 years. 
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progress chart for use in office practice. 


Chart I.—Monthly 
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does not have brain damage.° How- 
ever, minimal variations in deep re- 
flexes and tonus, abnormal reaction of 
certain cranial nerves, the presence of 
pathologie reflexes, and slight abnor- 
malities in movement and coordination 
are frequently indicative of cerebral 
palsy (Chart II). 
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Behavior—aA series of studies by 
Bradley and his associates have care- 
fully delineated a characteristic type 
of behavior consistently related to the 
presence of organic cerebral damage 
prior to early childhood. This be- 
havior may be manifested by hyper- 
activity, irritability, impulsiveness, dis- 
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Chart II.—Scheme for short 


neurological examination to determine presence of brain injury. 
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tractability, or short attention span.*® 
There are some children whose primary 
difficulty may be behavioral but if they 
are found to have minimal neurological 
variations as described by Strauss, 
these children, too, should be regarded 
as cerebral palsied. 

Psychological Evaluation.—The des- 
tiny of a cerebral palsied child depends 
not only on physical improvement but 
also on the mental and emotional status. 
The pediatrician has available several 
leads to proper psychological evalua- 
tion from information obtained from 
the history, physical and developmental 
examinations, from psychological tests, 
and from behavioral observations in a 
group or at home. 

A cerebral palsied child with a his- 
tory of familial predisposition to neuro- 
psychiatric disorders or a congenital 
origin for brain damage frequently has 
a lower mental status than one whose 
palsy is on a traumatic basis.”** Intel- 
lect is usually lower in those with left- 
sided paralysis than with right-sided 
disabilities, and diplegies are usually 
of lower intelligence.* The presence of 
stigma of mental deficiency such as 
microcephaly or an unusually shaped 
skull, ears, or digits may be helpful in 
evaluation."° 

Formal psychological tests are often 
not particularly satisfactory in evaluat- 
ing intelligence in cerebral palsy, even 
when done by a competent psychologist 
with special experience using a battery 
of tests. In this study, 55 per cent of 
the children were above the borderline 
range of normal ability. Frequently 
the pediatrician, using his instinct 
along with a few simple psychological 
tests, can fairly well estimate the 
child’s intellectual level. 

During early life, the Gesell develop- 
mental schedules, along with the Gesell 
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drawing tests, can be utilized as indi- 
eators of maturation. In older chil- 
dren, the Goodenough ‘‘ Draw a Man’”’ 
test or the Bender-Gestalt test not only 
measure intelligence but also give some 
insight into personality."’ 

At the Meeting Street School, statis- 
tical evidence has been found to indi- 
eate that it may be possible to predict 
mental level in cerebral palsied chil- 
dren by correlating data obtained from 
psychological tests with the history of 
onset of speaking two- or three-word 
sentences. If two- or three-word sen- 
tences are delayed after 30 months, 
then intelligence will be below the bor- 
derline level. This observation is pre- 
sented with full knowledge that our 
data are inconclusive.** It is hoped, 
however, that it will stimulate investi- 
gators along this line, since simple 
observations like this, if proved valid 
with a large series of cases, will prove 
helpful in psychological evaluation of 
the cerebral palsied. 


It is frequently overlooked that a 
brain-damaged child may be function- 
ing at an intellectual level lower than 
his capabilities as a result of specific 
disabilities in pereeption or behavior. 
The behavioral component previously 


diseussed is outstanding. Both per- 
ceptual and emotional disturbances can 
apparently depress intellectual fune- 
tioning enough so as to give low values 
in formal testing situations.” 

There are other valuable means of 
appraisal which can be utilized. Good 
evidence of normal intelligence is ac- 
ceptance of the patient into a group 
of children with normal intelligence. 
Willingness of the patient to partici- 
pate in and keep up with this group is 
another good criterion. The reports 
of experienced teachers who observe 
progress on specific items from a week- 
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to-week or month-to-month basis, and 
reports by parents who are emotionally 
able to accept the child and his prob- 
lem can be useful adjuncts in evalua- 
tion. 

TREATMENT 


The major responsibility of the 
pediatrician who is treating a child 
with cerebral palsy is the preparation 
of both parents and child for the long 
and vigorous treatment and training 
course which lies ahead. Since the 
primary consideration is‘ the habilita- 
tion of the child and family for some 
measure of normal living, it is impor- 
tant to consider the problem as a whole 
rather than as purely a medical one. 
Since the success of any treatment plan 
involving children depends upon the 
establishment of a proper parents-phy- 
sician relationship, a necessary axiom 
should be ‘‘parents come first.’’ Since 
this philosophy is frequently difficult 
for the physician to accept, it seems 
wise to discuss some basic concepts con- 
cerning the mother-child relationship 
which clarify the basis for such an 
approach. 

During the early years especially, a 
mother unconsciously regards her child 
as an image or extension of herself. 
Naturally, at first she strongly resents 
any inference that her child is imper- 
feet since it infers that she too is im- 
perfect. This in turn results in hostil- 
ity toward the child, both because he 
is a problem and also because having 
such a malformed child diminishes her 
self-regard. Since it is not acceptable 
to the mother to feel this way about 
her offspring, the resentment is ofter 
transmuted into its apparent opposite. 
The mother goes to great extremes 
**to do evervthing’’ for the child, as if 
to deny her animosity and prove that 
she really loves him. 
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This urge to do things for the child 
is reinforced by the deep need all 
mothers have, for their children to be 
dependent upon them. With children 
crippled such as these, the period of 
dependency is real and prolonged. 
While this may gratify some of the 
mother’s needs, it may also have ad- 
verse effects upon the child and the 
mother as well. 

For the palsied child, as well as for 
all other children, the period up to 7 
years is exceedingly important in that 
basie and lasting psychological pat- 
terns are being made. If the mother 
ean be helped to solve her emotional 
difficulties and requirements with and 
from the child before the conclusion of 
this period, then the child will be given 
an infinitely better opportunity to de- 
velop a normal working relationship 
with parents and society at large.” 

Observations in office practice show 
that parents often go through three 
stages before they accept fully the help 
of the doctor. The first stage is hos- 
tility toward the physician on the part 
of the parents. They resent his con- 
firmation of their deep fears concern- 
ing the child. Despite his knowledge 
of the frequency of this reaction, the 
physician must present the reality of 
the situation to the parents as soon as 
a diagnosis is made but in a way which 
is not cruel. 

This can best be done by first giving 
the parents an opportunity to give 
their evaluation and estimate of the sit- 
uation while sympathetically listening 
and helping to reinforce their basic 
understanding that something is 
wrong. This technique is much kinder 
than abruptly and authoritatively stat- 
ing a diagnosis and giving pessimistic 
prognosis. Although it is not proper 
to offer false hope, one can with some 
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warrant afford to be tentative in the 
prognosis on the basis that there are 
some thing ‘‘we just don’t know,’’ and 
that medical advances are quite unpre- 
dictable. 

The second stage consists of shop- 
ping from to This 
should not arouse hostility in the fam- 


doctor doctor. 
ily physician, since these parents soon 
realize that their problem is beyond 
the scope of medical magie and that 
reality was presented from the first. 

The third stage is acceptance. When 
this is achieved then parents accept any 
progress, however slight it may be, as 
a token that their child will grow and 
ean bring to them some form of hap- 
piness. 

With patience and understanding of 
some of the psychological factors in- 
volved in every ease of a crippled child, 
the pediatrician can win the parents’ 
fulfill with eredit the 
position of an advisor. 


eonfidence and 


Preparation of the Child.—Just as 
parents must be prepared to accept a 
total training program, there are many 
major problems to be solved before 
many children ean take part in the 
group program. Many youngsters with 
the intellectual capacity to profit from 
the training experience are unable to 
do so because of speech, vision, or hear- 
ing disabilities, convulsions, aberrant 
behavior. Remedial measures in these 
fields help the child make tremendous 
strides in over-all therapy. The specific 
concentrating or quieting effect of the 
amphetamine group, particularly in the 
child whose brain damage is the result 
of anoxia, is worthy of mention.”* In 
some hyperactive retarded children, 
Tolserol also have a_ beneficial 
quieting effect. This finding is based 
on preliminary studies. 


may 
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During the first three years of life, 
parents are not so much concerned with 
the ultimate future of their crippled 
child as they are worried about prog- 
ress with the immediate mechanical 
phases as standing, walking, or talk- 
ing. During this period, the pediatri- 
cian may be overwhelmed by what he 
considers minor complaints regarding 
difficulties in eating or sleeping, temper 
tantrums, or uncontrollable crying. 
Actually, these complaints may be a re- 
flection of the parents’ deep emotional 
turmoil over the child, only focused 
and projected upon these apparently 
more acceptable physical details. 

Convulsions of various t ypes are not 
infrequent, but may go unrecognized 
in these infants. Proper anticonvul- 
sive therapy may have a_ beneficial 
symptomatic effect which permits an 
early initiation of formal treatment. 

Treatment.—There is no need in this 
paper to discuss actual treatment tech- 
niques in cerebral palsy since this has 
been outlined in recent texts.” ** In 
the total training-treatment approach, 
the pediatrician by virtue of his spe- 
cial training and interest must act as 
a nucleus around which orthopedic, 
neurological and psychiatric guidance 
is woven into the skillful patterns 
achieved by the many therapists in- 
volved in the program. The pediatri- 
cian who can maintain a warm relation- 
ship with the parents, coordinate the 
requirements of the specialists, and not 
lose sight of the ultimate needs of the 
child has worthily fulfilled the role he 
holds in the cerebral palsy team. 


SUMMARY 


1. Criteria for evaluating the physi- 
eal, mental, and emotional aspects of 
cerebral palsy in early life have been 
presented in a manner which the pedi- 
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atrician can utilize in office practice. 

2. The pediatrician’s most impor- 
tant role in cerebral palsy is to gain 
and maintain the confidence of the par- 
ents since the ultimate success of any 
treatment-training 
cooperation and 


upon 


depends 
under- 


program 
their 


standing. 
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CONFERENCE AT THE UNIVERSITY OF ARKANSAS HOSPITAL* 


WituiAm A. Rermuy, Proressor AND HEAD or PEDIATRICS 


Case 1. Massive Hematemesis— 
Possible Telangiectasis 


Dr. Witpur G. Lawson (Resident 
in Pediatries).—(D. S. A-14980) This 
patient, a 12-year-old white female, 
was admitted Jan. 5, 1951, with a his- 
tory of recurrent massive hematemeses 
during the previous ten days. Twelve 
days the patient 
jumped from a horse, landing heavily 
feet, but without evident 
During the following day she 
was lethargic and complained of mild 
Soon 


before admission 
on her 
trauma. 
upper abdominal discomfort. 
after supper on the third day, she 
suddenly vomited a small amount of 
blood. This reeurred the fol- 
lowing morning and she was hospi- 


fresh 


talized at a hospital near her home. 
She afebrile, hemoglobin was 
down to 56 per cent, and the white 
blood eount was 15,950, with a nor- 
mal differential. Chest x-ray, bleed- 
ing, clotting, prothrombin times and 
There 
was no external evidence of hemor- 
Intravenous 
feedings, 1,500 e.e. 
blood transfusion was begun immedi- 
ately after admission as she had vom- 
ited 1,800 e.e. of grossly bloody vom- 
Three days 
later she lost 2,500 ¢.c. of bloody vom- 
and equivalent 
amount of blood intravenously. Pen- 
icillin was given during the remain- 
der of the stay there because of one 
febrile spike to 104° F. Another 


was 


platelet counts were normal. 


rhagie phenomenon. 


sedation, and 


itus soon after admission. 


itus received an 


*Journal Series No. 924, University of 


Arkansas. 
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1,000 ¢.c. of blood were lost on Jan. 
2. The red blood count was brought 
from 2.9 to 4 million with transfu- 
sions the day before transfer to this 
hospital. A post-transfusion urticaria 
was controlled with 50 mg. of Benad- 
ryl. 
noted while in the hospital. 


One tarry bowel movement was 


The patient’s past history revealed 
she had had diphtheria, 
whooping cough, and mumps in her 
early childhood. 
munizations at school, type unknown 
to the mother, and tonsillectomy in 


measles, 


She had several im- 


1946, without untoward bleeding. 
However, the parents had noticed 
small bits of blood on her mouth, 


after arising, on several occasions in 
the two months before onset of the 
present illness. 

Initial examination was not con- 
tributory. She was afebrile, blood 
pressure was 114/70, and she had a 
pale, sallow complexion. There were 
a few nodes in the right axilla. The 
abdomen was soft, nontender, and 
without palpable masses. The liver 
was down 1.5 em. below the costal 
margin and the spleen was not pal- 
pable. 

Laboratory results showed. hemo- 
globin 9.5 Gm., red blood count 4.3 
million, white blood count 9,000, with 
a normal differential and platelets 
372,000. Bleeding time was one min- 
ute and clotting time two minutes, 
prothrombin time was 100 per cent 
of normal. Gastric analysis later 
showed normal free and combined 
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acidity. A bone marrow examination 
revealed only normoblastic hyper- 
plasia, i.e., a reactive marrow. 

Transfusions, morphine sedation, 
and vitamin K were begun after ad- 
mission and no further hematemesis 
was observed for four days. During 
this time the hemoglobin was raised 
to 14 Gm. A Sippy diet was then 
started and tolerated well. However, 
tarry stools began to appear. A bar- 
ium swallow and gastrointestinal se- 
ries were done on the fourth day with 
significant findings. Large mobile 
masses were seen and thought to be 
blood clots. Four hours after this 
procedure massive hematemesis re- 
eurred, and after transfusion an ex- 
ploratory laparotomy was done by 
Dr. James H. Growdon. 

In the stomach there were innumer- 
able 1 to 2 mm. areas of submucosal 
extravasated blood which oozed con- 
stantly. These were found to be most 
numerous in the region of the lower 
antrum. <A few enlarged mesenteric 
nodes were found and pathological 
section revealed ‘‘reticuloendothelial 
hyperplasia. ’’ The hemorrhagic 
areas in the stomach were not bi- 
opsied. 

No feedings were attempted until 
the third postoperative day, and dur- 
ing this time alternate aspiration and 
instillation of topical thrombin solu- 
tion was done through a Levine tube. 
Transfusions were continued and a 
Sippy diet again started on the third 
postoperative day and tolerated well. 
She was able to take a soft diet on 
the seventh day. The stools were 
tarry for twelve days and gradually 
No further hematemesis oe- 
curred. Proctoseopie examination 
showed a normal mucosa. She was 
discharged twenty-six days after op- 


cleared. 
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eration on a soft diet with supple- 
mentary strained meat and vitamins. 
At the time of check-up, five weeks 
after discharge, she was taking the 
diet well and was asymptomatic. The 
hemoglobin was 11.5 Gm. 


Dr. Remiy.—Acute massive hema- 
temesis such as exhibited by this pa- 
tient is an uncommon emergency in 
pediatric practice. One must deal 
quickly with the ensuing shock state 
and delay definitive diagnostie pro- 
cedures unless an obvious etiology 
presents itself. This case was of such 
obscure nature that specific diagnosis 
is still lacking. 


Dr. Growpon (Associate Professor 
of Surgery).—While massive upper 
gastrointestinal hemorrhage is rela- 
tively uncommon in this age group, 
the problems of management are 
much the same as in adults. With 
the exception of certain malignant 
tumors, the etiological factors are 
quite similar. Most patients will re- 
spond satisfactorily to nonsurgical 
care but blood volume should be re- 
placed promptly by whole blood 
transfusions to prevent the complica- 
tions of prolonged shock and to have 
the patient ready for surgical inter- 
vention should bleeding continue. 
Roentgenological examination of the 
upper gastrointestinal tract using 
contrast media should be performed 
as soon as the patient’s condition per- 
mits so that an accurate diagnosis can 
be made, if possible. In this instance 
we could find no abnormalities fol- 
lowing this procedure. We felt com- 
pelled to subject this patient to ex- 
ploratory laparotomy because of re- 
peated exsanguinating hemorrhages. 
Operation accomplished nothing be- 
yond establishing a possible diagnosis. 
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We are extremely reluctant to per- 
form an operation for acute upper 
gastrointestinal bleeding unless an ac- 
curate diagnosis can be made preop- 
eratively and esophageal varices, in 
particular, can be excluded. 


Dr. Lawson.—Immediate considera- 
tions included acute gastric ulcer, 
trauma inflicted by the fall, blood 
dyserasias, Banti’s syndrome with 
ruptured esophageal varices. The 
history was of value primarily in ex- 
elusion, as the patient had enjoyed 
excellent health. There was no evi- 
dence of digestive disturbance, epi- 
gastric pain, or vomiting in the past. 
The ‘‘fall’’ was reliably described by 
the parents as being of little conse- 
quence and certainly not severe 
enough to have produced the extreme 
state of the child. There had been 
no preceding weakness, pallor, pain, 
fever, anorexia, or bleeding to sug- 
gest a blood dyserasia. The liver and 
spleen were not enlarged, and abdom- 
inal prominence was lacking; there 
was no purpura or bruising to impli- 
eate either blood dyscrasia or Banti’s 
syndrome. The platelet count, bleed- 
ing time, and clot retraction were 
and the differential white 
count also was against blood dys- 
erasia. There was no indication to 
consider poison ingestion, and the nu- 
tritional status was such that con- 
tributory nutritional deficiencies were 
not considered. We are now con- 
cerned about the more obscure syn- 
drome elarified by Osler in 1901, of 
hereditary telangiectasia. 


normal, 


Dr. Remty.—Osler-Weber-Rendu* ? 
disease does have a very strong heredi- 
tary trait but may disappear in sev- 
eral generations of a family and then 
may reappear suddenly. 


The tiny 
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groups of dilated capillaries may be 
distributed in most any organ sys- 
tem solely or in association with le- 
sions in other systems. They more 
commonly affect the skin of the face, 
chest, abdomen, and mucous mem- 
branes of the nose and mouth. They 
are easily traumatized and bleed 
freely. Occurrence in the gastrie mu- 
cosa without other lesions has been 
described a number of times and al- 
ways as a finding in a case of obscure 
hematemesis. It is not always pos- 
sible to trace a hereditary link. The 
family history and their superficial 
examinations were negative. Cases 
previously described had millet-sized 
areas of ulceration with small bits of 
blood oozing freely. No absolute 
treatment other than cauterization of 
the individual lesion has _ been 
evolved. The use of rutin was en- 
couraging to some clinicians in recent 
years but has not obtained general 
acceptance. However, it would be 
well to try this drug if this patient 
develops recurrences in the future. I 
believe this is one of the youngest 
patients with massive gastric hem- 
orrhage if it be telangiectasia. 


Case 2. The Use of ACTH in Hemo- 
lytic Disease of the Newborn 
(Erythroblastosis Fetalis) 


Dr. Lawson.—(P. D. A-14128) This 
patient is a white female infant, now 
3 months of age, who was the product 
of the sixth pregnancy of an Rh-neg- 
ative mother, Rh-positive father. Pre- 
vious pregnancies had resulted in a 
normal Rh-negative sibling, two Rh- 
positive infants, and the fourth preg- 
nancy was interrupted by spontane- 
ous abortion. A transfusion, given to 
the mother because of excessive blood 
loss, was followed by a reaction. The 

















next child, now 18 months of age, was 
normal and is Rh negative. 


During the last trimester of the 
present patient’s gestational period, 
the mother’s quantitative Coombs titer 
rose rapidly and reached 1020 units 
one week prior to delivery. Labor 
was induced two days before the ex- 
pected date of confinement and un- 
eventful spontaneous delivery oc- 
curred under saddle block anesthesia. 
The birth weight was 7 pounds; she 
was normally active but moderately 
icteric at birth and showed yellow 
staining of the cord structures and 
vernix. The liver extended 4.5 em. and 
the spleen 3 em. below the costal mar- 
gin. The placenta weighed 2,250 grams. 
Laboratory findings from cord blood 
were hemoglobin 8 Gm., red blood 
count 2.10 million, white blood count 
69,000, with 267 nucleated red blood 
cells per cubie millimeter. The 
Coombs test was strongly positive and 
a eapillary hemoglobin again one 
hour later was 9.5 Gm. 


Immediately after the latter deter- 
mination 5 mg. of ACTH was given 
subeutaneously and repeated every 
six hours for the first five days (20 
mg. per day). Preparations for ex- 
change transfusion were completed 
for precautionary reasons, but no 
blood was administered until after 
seventy-two hours. Vitamins C and 
K and penicillin were given in usual 
doses. 

During the five-day test period 
twenty blood counts were done, ini- 
tially at two-hour intervals and later 
at eight-hour intervals. Findings 


may be summarized by saying that 
the hemoglobin remained at 9 Gm. 
(+0.5 Gm.) for seventy-two hours, at 
which time the observations were in- 
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terrupted by starting blood trans- 
fusions. Nucleated red blood cell 
counts rose from the initial 43,840 to 
a maximum of 86,595 at twenty-four 
hours, at which time the total white 
blood cell count was 131,000 per cubic 
millimeter. The nucleated red cells 
fell rapidly after forty-eight hours 
and were gone by the fifth day of life 
(white blood count 8,800). The he- 
moglobin was raised gradually by 
small daily transfusions to 12 Gm. be- 
fore discharge. 


Jaundice was rather marked by the 
second day but the patient never ex- 
hibited depression, spasticity, or cere- 
bral ery, and the appetite was good. 
There was a normal Moro. A weight 
loss of 15 ounces occurred. The pa- 
tient was afebrile. By the fifth day 
the liver was only 3 em. down and the 
spleen was just palpable. 

ACTH treatment was discontinued 
on the fifth day and transfusions con- 
tinued, only 105 ¢.c. of type O, Rh- 
negative blood being used for the five 
transfusions. 

Three days after stopping ACTH 
the jaundice was obviously recurring 
and the liver was enlarged to 4.5 em. 
The spleen was only slightly en- 
larged. This mild exacerbation im- 
proved during the following five days 
without sequelae. 

Follow-up examination at one and 
two months showed weight gains to 7 
pounds, 14 ounces and 9 pounds, 1 
ounce, respectively. The hemoglobin 
was 9.5 Gm. on each oceasion. De- 
velopmental progress is normal and 
the liver and spleen are of normal 
size. 

Dr. Barnett P. Briaes (Associate 


Professor of Pediatrics)—What are 
the reasons for giving ACTH? 
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Dr. Lawson.—The pathology of 
erythroblastosis fetalis is recognized 
as resulting from the destruction of 
fetal erythrocytes by the action of 
anti-Rh agglutinin. This reaction is 
heightened by each succeeding preg- 
naney productive of an Rh-positive 
fetus, regardless whether it is carried 
to term or not; this was the sixth 
pregnancy. ACTH has been thought 
to block other antigen-antibody re- 
actions and it was with that property 
that we were concerned. By block- 
ing further reaction between anti-Rh 
agglutinin and the fetal erythrocytes, 
it was hoped that further hemolysis 
might be avoided until the agglutinins 
were excreted by the usual route. 

Complications of the icterus gravis 
group, such as kernicterus, hemor- 
rhage, and liver damage, oceur within 
the first five days of life and thus 
bring the early care of the erythro- 
blastotie infant into greatest impor- 
tanee. An infant surviving the initial 
danger period without complications 
may be expected to recover with mul- 
tiple transfusions. 


Dr. Auice G. Bearp (Assistant Pro- 
fessor of Pediatrics). — Exchange 
transfusion has become accepted treat- 
ment with this condition, with very 
Why would this not 


have been as good? 


good results. 


Dr. RetLLty.—We were prepared to 
perform replacement transfusion as 
soon as it might become necessary. 
However, if an agent, such as ACTH, 
might allow maintenance of a stable 
blood count and prevent the accom- 
panying sequelae, one might then use 
multiple single transfusions to restore 
blood deficit without the attendant 
dangers and added difficulties of ex- 
This would be of great value 


change. 
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to doctors in remote communities un- 
able to carry out technically the more 
involved replacement transfusion. 


Dr. Sam Puuiurpes (Associate Pro- 
fessor of Pediatrics) —How would you 
evaluate the results of this case? 


Dr. Remty.—One ease does not per- 
mit evaluation. We can only state 
that a patient, fulfilling the criteria 
for a severe erythroblastosis of a 
combined icterus gravis-anemia type, 

yas able to maintain a stable hemo- 
globin, lose the jaundice, and avoid 
all complications while receiving 
ACTH alone. This in no way re- 
places eventual transfusion, but only 
offers a hope for simplification of 
treatment and possibly an improved 
prognosis. Further trial is necessary. 
Correspondence with other medical 
centers using larger dosages of ACTH, 
however, does not confirm this hope. 


Case 3. Results of Streptomycin 
Therapy in Twenty-Nine Patients 
With Tuberculous Meningitis 


Dr. LutHer R. Wurrte (Resident in 
Pediatries).—(T. MacF. 94709) This 
patient is a 4-year-old white male, ad- 
mitted Dee. 25, 1948, who developed 
fever and lethargy three weeks pre- 
viously. Projectile vomiting and non- 
productive cough occurred during the 
week prior to admission. The mother 
had tuberculous adenitis eleven years 
before, at which time her father died 
of pulmonary tuberculosis. Repeated 
chest films on the mother over a ten- 
year period, the last one a year before 
the patient’s illness, were negative. 
She has had normal health. 

On examination the patient was 
quite thin and had nuchal rigidity 
without other significant physical 
findings. The diagnosis of tubereu- 
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lous meningitis was confirmed by a 
strongly positive tuberculin skin test 
and positive smears and cultures of 
the spinal fluid on two occasions. 
Chest x-rays revealed bilateral hilar 
lymphadenopathy, which was noted 
to regress during the course of treat- 
ment. 

Streptomycin, 250 mg. intramuscu- 
larly every six hours, without Promi- 
zole was given for twenty-four weeks; 
intrathecal streptomycin, 25 mg., ev- 
ery other day for five doses, was 
given. 

Low-grade fever, never over 100.4° 
rectally, and lethargy continued for 
three weeks after treatment was start- 
ed. After this time he became more 
alert and appetite improved. The 
right arm and leg were then notice- 
ably spastic. Pleocytosis, up to 200 
cells, continued for three months. 

At discharge he was unable to walk 
or talk, and the spasticity was quite 
marked. He was overactive, tempera- 
mental, and retarded. An electroen- 
cephalogram done nine months after 
treatment showed abnormally slow 
activity with negative spikes in the 
left antero-tempero-parietal area, in- 
terpreted as residual encephalitis. 
There was some residual hilar lym- 
phadenopathy in the chest. By this 
time he was ambulatory and a severe 
behavior problem. 

One year after treatment was 
stopped his spinal fluid was entirely 
normal. His IQ was 53. Then petit 
mal seizures, two to eight daily, de- 
veloped. A pneumoencephalogram 


done one month later showed a gross- 
ly dilated left ventricle with cortical 
atrophy. 

At present, 18 months after finish- 
ing therapy, his conditions is as fol- 
general nutrition continues to 


lows: 
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be excellent but he is constantly rest- 
less, inattentive, and retarded; mod- 
erate residual spasticity is present 
in the right arm and leg with slight 
muscle atrophy; the petit mal seizures 
have diminished in frequency after 
the pneumoencephalogram, but he 
frequently has severe falls due to dif- 
fieulty in running. For some months 
now he does not have seizures and has 
not used a sedative. 


Dr. ALEXANDER M. Ear.e (Assist- 
ant Professor of Pediatries).—In gen- 
eral, our therapy was as follows: 
streptomycin or dihydrostreptomycin 
was given intramuscularly in doses of 
50 to 80 mg. per kilogram, divided 
into four doses daily. This was to be 
continued for 180 days between 
March, 1948, and July, 1949. There- 
after only dihydrostreptomycin was 
given and that in the muscles. Strep- 
tomyecin was given intrathecally in 
doses of 25 to 50 mg., daily at first, 
then every other day for twenty-five 
to forty injections. Promizole, in 1 
to 2 Gm. daily doses, orally at six- 
hour intervals, was given for six 
months, when purchasable. (Ten pa- 
tients received Promizole, two of the 
living patients received it and two 
did not.) 

The patient presented (T. MacF.) is 
an example of the sequelae in one 
of the children treated supposedly 
enough to arrest tuberculous menin- 
gitis between March, 1948, and Au- 
gust, 1950. Thirty-five patients were 
positively diagnosed. Only twenty- 
nine could be started on therapy. Of 
these treated ten died during the first 
month, five during the second month, 
two during the third month, and 
three before the sixth month of ther- 
apy. Five died after discharge and 








‘Iq ‘su 
” - 
qjaoye A[[eyueUu ‘d 909E0T 
‘emoy 48 ped : Arvioduia y, f ersedimey yea"] 8I[99 8Z . "HH ’V 
"I 96 
"I 96 
‘d 98 
‘aulOYy 4B ped Asvsoduia J, aysedg S199 ZET 
‘BU 026 
"I 99% 
‘d 08 olce6 
‘eulOYy 4B ped Asvioduia y, onsedg S[[99 OFE ' “al 
*([Besutuem pus : “Bul 16 
‘jeues ‘Aareuowynd ) "T CII 
snopnsseqny sAljoy ‘d GL CSTL8 
‘Advsoy} uo o[tyM pet sto onsudg 81199 O6T 


PEDIATRICS 


“Sul ZOT 
"IT L6I 
‘d Sit 
‘ouoYy 4B pel Ig Aresoduia J, onsedg 8]]99 CIO ‘ ‘oul ¢T 


an 
o 
i 
< 
Z 
= 
~ 
S 


‘Iq ‘Sul 0gT 
"IT OLT 
, ‘d 16 98ss0T 
‘Advsoy} uo ofiym pad 0 oN orysudg £92 £6 s9X ‘LI ‘WI J ‘ow gt ‘sa 
SLNAW WOO AdVUSHL | GALSANUV AAVUAHL 40 ONG AdVUAHL (SAVd)| ‘Oud ‘LS “a (SAVa) |aOIOO) ADV ‘ON 
ONIN SISO! SOLVLS 'IVLININ 40 GN@ NOLL AAVUGHL AdVuaHL xas | GFAVN 
-NIDad noua aNV ‘IVOISAHd ainld 'TVNIdS ral auodaa 
waLdav aSVaSIid 40 
aaid SAva NOLLVuna 


THE 


,»SHLNOW + GaLVaU], SLNAILVI—SILIONINGWY SHOTNOUAANY, “J AAV, 





'6P/9T/9 O0UIs alTy 
‘OS/FI/IT 90uI8 oally 


_“0S/1B/T eeuls eatTy 


‘OS/0T/TT aeuts eatTy 
‘ponurjuoostp Advaoyy, 


‘£sdoyne 
—snyeydeoo0spAy sty 
-1Zutueu eynoe poesdeyjay 

‘£sdoqne 
—sno[noseqny Areuoul 


-(nd parsey ‘sty1Zuruew 


snopnoseqny Surpeeyy 
‘£dvssyy uo a[tya parc 0 


£avsoduia J, 


‘upoAui0zda138— "IS 


ivsng—'s 


uo} epsej}ey— psvyo. 
‘g[0zjWOLgg—"01g 


‘paBjor [B}UeUL 
4 311—onsedg 
snjeydavoispA 

“prey 
-01 [ByueM o14sedg 
snreydoooapA pT 
*‘paey 
-O1 [jue oIysedg 
snyeydovo1pA pT 


*‘pavjor [e} 
usu pus oijsedg 
snjeydasoipA Py 


syyuom 


g BIUIOzI 
-[BQ Ul peyvery, 


oysedg 


s[[a0 Z 


ul9}01g—1d 


__ S12? 0 
‘§ “SUL 6F 
‘Iq “Sut gg 
‘gS "Sul cL 
‘Id “Sur OL 
BI[9O Z 
‘Iq ‘Su ZG 
"I 92 
‘d * 
—_ OF 
‘Id ‘SW 00ZL 
"I 12 
‘d 8LI 
S199 Z6E 


"I 08 
‘d 02 
81199 CLT 


OST 


OFS 


OST 


“LI 


sex ‘WI 


‘aveponuoydi0WlA[Og—'G 

‘01339 N—'N 

*so} A004dulA'J—"] 

*A[[eooyyBsyUy— LI 

‘A[LB[NOsNUIvs}UI— WI 

‘upp Awo del s01pAyYIG— qd 
SU01JDIAILOQV « 


60LF6 
a?2W 


ILL3-V 
___ aM 


L806 
‘Vid 


[86¢-V 
"p'r 


L930T-V 
‘DO 'W 


£L63-V 
ol ‘Ma 





382 THE 


four are alive. The mortality 
was 86 per cent in all treated pa- 
tients; disregarding those treated for 
less than one month, it was 78 per 
treated over five 


now 


eent; for those 
months, it was 50 per cent. 
The patient just presented has at- 


tained one of our best results of the 


four patients now alive (Table I) but 


he is mentally retarded, has spas- 
ticity, and had petit mal attacks. The 
other three patients also have mental 
retardation, spasticity, and hydro- 
cephalus; the electroencephalograms 
show abnormal tracings. Their psy- 
chological examinations show severe 
retardation affecting motor and lan- 
guage development. The associated 
pulmonary findings in these four have 
changed as follows: T. MacF., nodu- 
lation, which disappeared after treat- 
ment; W. E., miliary lesions which 
showed some clearing; P. A., a con- 
fluent density in one lobe shows great 
clearing; J. G., a confluent density in 
one lobe before has almost entirely dis- 
appeared. 

Ten of the twenty-nine treated 
patients had an associated pulmo- 
nary miliary tuberculosis; nine of 
these have died and one case, W. E., 
who is still alive, has shown eclear- 
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ing of the nodular densities but there 
is still evidence of increased pulmo- 
nary markings. 

Twenty of the twenty-nine patients 
had positive spinal fluid cultures for 
Mycobacterium tuberculosis. Nine- 
teen had positive tuberculin reactions 
and three had negative reactions. In 
seven the tuberculin test could not be 
completed. 

Toxicity from drugs was of minor 
degree. 


Dr. Remty.—We are not satisfied 
with these results, particularly the 
mental retardation. We wonder if 
such therapy is justified, or what type 
of therapy is best for a given case, 
starting any type of case on treat- 
ment as we often had to do. Of others 
previously using the same type of 
therapy as we use here, none has re- 
ported*® better results, particularly in 
regard to the mental status. 
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Psychologic Aspects of Pediatrics 


THE HOSPITAL CARE OF INFANTS AND CHILDREN 


Harry Bakwin, M.D. 
New York, N. Y. 


HE disadvantages of hospitals for 

the care of children are numerous. 
The hazards of cross-infection are well 
known and by no means all hospital 
infections respond readily to the anti- 
microbie agents. The child is often 
terrified by the prospect of leaving his 
home and being turned over to stran- 
gers. Parental anxiety is increased 
when a sick child is out of the sight 
of his parents. Hospitals subordinate 
the responsibility of parents and di- 
minish maternal skills and confidence. 
In addition they interfere with the 
sense of satisfaction which a mother 
gets from having successfully nursed 
her child through a serious illness. 
Hospital care is expensive. 


INFANTS" ? 

Infants are necessarily difficult to 
eare for in hospitals. During the 
early months of life babies are entirely 
dependent on their environment for 
the gratification of their needs, phys- 
ical, emotional, and, to a large extent, 
motor. They are unable to indicate 
satisfactorily when they are hungry 
and when they have had too much and 
it is hardly possible for the nurses to 
understand the idiosyneracies of the 
individual infant on short acquaint- 
ance. Moreover the method of pre- 
scribing food lacks the flexibility 
which is possible in the home. Precise 
orders for feeding are given and there 
is no mechanism by which the infant 
ean have more of his formula at one 

From the Department of Pediatrics, College 


of Medicine, New York University-Bellevue 
Medical Center. 
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feeding when he is hungry and less 
at another when he is satisfied. Food 
refused at one feeding cannot be made 
up at another. 

Of major significance for the infant 
is the isolation to which he is sub- 
jected in the hospital.* Unlike the 
older child or the adult who can fill 
his lonely hours with memories of the 
past and plans for the future, the 
infant has no mental or emotional re- 
sources within himself on which he can 
draw. All stimulation must come 
from without; yet there is little or none 
forthcoming in most hospitals. In- 
deed, it is generally considered that 
proper isolation against infection re- 
quires that manipulations be limited 
to those necessary for physical care. 

Infections, mainly of the nose, 
throat, and ears, are certainly fre- 
quent in infant wards and, though 
mild in themselves, they often have 
disastrous consequences in that the 
infants may stop eating, vomit and 
develop diarrhea, lose weight, and 
eventually die. For the prevention of 
cross-infections, isolation has been re- 
garded as the principal effective meas- 
ure. Consequently, infants in hos- 
pitals are as a rule handled only when 
necessary and visiting by parents is 
kept at a minimum. 

The importance of cross-infections, 
though unquestionably considerable, 
has been exaggerated. For over 
twenty years the sick babies at Belle- 
vue Hospital have been handled freely 
by nurses, physicians, and students, 
and visiting hours for parents have 
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Despite this greater 
eross-infection rate has 
rather than increased and 
the case fatality rate for infants under 
one year of age has fallen during this 
period to about one-fourth its previ- 
More than half of the drop 
took place before antimicrobie therapy 
the late thirties. 


been increased. 


freedom the 


decreased 


ous level. 


was introduced in 


The principal lethal factor previously 
was psychologic neglect, not infection ; 
and efforts to protect babies against 
infection by isolating them intensified 


the emotional deprivation. 

Babies, and children as well, should 
be admitted to hospitals only after 
eareful consideration of the nature of 
the and the type of home. 
Even a very humble home is often 
better suited to the care of the child 
and less upsetting to the parents than 

with all its elaborate 
Spence remarks that, ‘‘ As 
a doctor’s inereases the 
fewer are the children he confines to 
Children should be re- 
turned to the home as soon as possible. 
It is unwise to keep a baby in the 


illness 


the hospital 
equipment. 


experience 


hospitals. ’’ 


hospital, after he has recovered from 
his original ailment, until he starts to 
In the large majority of 
will thrive much better 


gain weight. 
instances he 
in the home. 

Efforts should be made to humanize 
the infants in _ hospitals. 
Nurses should regard themselves as 
substitute mothers, and mothering and 
cuddling should be as much a part of 
nursing care as bathing, dressing, giv- 
ing treatments, and so on. Nurses 
and interns should be encouraged to 
pick up and play with the babies dur- 
ing their free moments. Infants who 
must remain in the hospital for pro- 
longed periods may be assigned to par- 


eare of 


OF PEDIATRICS 
ticular nurses or interns for their 
special care. Parents should be per- 
mitted to visit their infants as often as 
is compatible with ward routine and 
should be encouraged to hold and 
fondle them. When some painful pro- 
cedure is carried out, such as a veni- 
puncture, the infant should be held in 
the nurse’s arms for a few moments 
afterward, to be comforted and reas- 
sured. Infants, before they were able 
to eat by themselves, should be held in 
the nurse’s arms while feeding, dupli- 
eating the position used during breast 
feeding. Crying infants need the same 
sort of attention as in the home. An 
effort should be made to discover the 
reason for the erying and to correct it 
In selected cases it is wise to invite 
the mother to come and spend the day 
with her baby and take over his care. 
Most mothers quickly adjust to ward 
routine and become helpful. Often 
they not only relieve the nurses of 
the care of their own child but they 
help with a little neighbor as well. 
Spence* recommends that mothers 
be admitted to the hospital with their 
babies. He says, ‘‘The most difficult 
and time-absorbing task in nursing 
is the care of the youngest children, 
who must be nursed, fed, and changed 
at frequent intervals of the night and 
day. If in addition there is much 
technical treatment the care of one 
seriously ill infant becomes one wom- 
an’s work. If there must be off-duty 
periods, it will be two women’s work. 
If we introduce the three-shift system, 
it will be three women’s work. While 
these infants are in hospital their 
mothers are at home suspended in 
anxiety. It would seem logical, there- 
fore, that a solution of the problem 
should be found in admitting the 
mothers to the hospital to nurse their 
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own children. This is no theoretical 
proposal. I have worked under this 
arrangement in my hospitals for many 
years, and I count it an indispensable 
part of nursing in a children’s unit. 
Nor is it a revolutionary idea. By 
far the greater part of sick children’s 
nursing is already done by mothers 
in their homes, and the mother’s nurs- 
ing unit is merely an extension of this 
responsibility. Not all illnesses will 
be suited to this nursing, but the 
majority of all children under the age 
of 3 derive benefit from it. The 
mother lives in the same room with 
her child. She needs little or no off- 
duty time, because the sleep require- 
ments of a mother fall near to zero 
when her own child is acutely ill. She 
feeds the child; she tends the child; 
she keeps it in its most comfortable 
posture, whether on its pillow or on 
her knee. The sister and nurse are 


at hand to help and to administer 
technical treatment to the child. 
‘‘The advantages of the system are 


fourfold. It is an advantage to the 
child. It is an advantage to the 
mother, for to have undergone this 
experience and to have felt that she 
has been responsible for her own 
child’s recovery establishes a relation- 
ship with her child and confidence in 
herself which bodes well for the 
future. It is an advantage to the 
nurses, who learn by contact with the 
best of these women, not only about 
the handling of a child but about life 
itself. It is an advantage to the other 
children in the ward, for whose care 
more nursing time is liberated. In 
teaching hospitals it is of further ad- 
vantage to the students, who gain a 
practical experience of the form of 
nursing they will depend on in their 
practices and learn to recognize the 
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anxieties and courage which bind the 
mothers to their children during ill- 
ness: a lesson which fosters the cour- 
tesy on which the practice of medicine 
depends. I advocate this method of 
nursing, not on sentimental grounds 
but on the practical grounds of effi- 
ciency and necessity. Apart from all 
other reasons the shortage of nurses 
will impose this method on us in the 
future.’’ 

The practice of housing the mother 
in the hospital with her sick child has 
been carried out by Spence for many 
years in the large university hospital 
in Neweastle-on-Tyne. This is also 
the custom in some university hos- 
pitals on the Continent. Spence finds 
it particularly well suited for surgical 
patients who must be in the hospital 
for about a week. It is a humane, 
happy, and satisfactory method of 
nursing sick children. 

It has been the custom at the Bas- 
sam Clinic,® a surgical hospital in New 
Zealand, to admit each mother with 
her baby to a small bed-sitting room 
of her own. Here the mother can look 
after her baby exactly as though she 
were at home. She has the compan- 
ionship of other mothers in neighbor- 
ing rooms and she can enjoy the gar- 
den where the babies take the air in 
their baby carriages. Surgical dress- 
ings are done aseptically, generally 
under light anesthesia to reduce emo- 
tional shock. The mother does all 
the routine work for the baby such 
as feeding, dressing, changing diapers, 
thereby saving much time for the 
nurses. A survey after the clinic had 
been running for five years showed 
that there had not been a single case 
of eross-infection, local or general, and 
not a single slough or case of dehis- 
cence. 
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Infants should be kept outdoors as 
much as possible. They have better 
color, they eat and sleep better, and 
they seem more contented. The mech- 
anisms which make outdoor treatment 
beneficial are intricate and are prob- 
ably dependent on psychologic as well 
as physical factors. 

Whiny, unhappy infants need spe- 
cial attention. Their demanding atti- 
tude often antagonizes the ward per- 
and they are consequently 
ignored while the happy, pleasant 
child, who needs no extra affection 
gets a great deal of it. It is, there- 
fore, advisable to assign them to par- 
ticular nurses or interns for special 


sonnel 


attention. 

Often the unhappy child at first re- 
sents the advances of friendly adults 
and pushes away all who try to ap- 
proach him. This negativistie phase 
is short-lived. If the baby is allowed 
a two- or three-day period during 
which he is treated pleasantly but 
rather casually, a personal approach 
ean be begun. The results obtained 
by giving these children affection and 
attention are excellent and within the 
short space of a week or two, often 
sooner, a definite and striking im- 
prevement in behavior can be expected. 

The elimination of useless proce- 
dures such as the daily administration 
of vitamins (which may be given at 
weekly or longer intervals), the fre- 
quent temperature takings and weigh- 
ings, the needless use of nose drops, 
the elaborate record keeping and the, 
in the main, meaningless nurses’ notes 
will give the nurses free time which 
ean be better spent attending to the 
psychologic needs of their charges. In 
many institutions, ‘‘play ladies’’ do 
an excellent job entertaining the in- 
fants and children. 
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Infants with eczema require more 
attention and manipulation that others 
since, when left by themselves, they 
seratch more. 

History taking in the age group 1 
to 3 or 4 years should inelude infor- 
mation about training procedures and 
their success or failure. It is cus- 
tomary in most hospitals to bathe, 
dress, and feed the young child (in- 
stead of letting him learn to do these 
things for himself) and then to dis- 
regard him. If the infants are to 
remain in the hospital for a long time 
and are not too sick, training for self- 
feeding, toilet, and so on is necessary 
just as in the home. If a child has 
been trained to the toilet it is wise to 
ask whether he has been taught to use 
substitute words to indicate when he 
has to go. Such words may be confus- 
ing, as in the ease of a little girl who 
wet and soiled for three days because 
no one understood what she meant 
when she said she had to ‘‘make 
bubbles. ’’ 

The history should also contain in- 
formation about habits such as finger- 
sucking and these should be discussed 
with the parents. 


THE SCHOOL-AGE CHILD® 


The school-age child in the hospital 


is beset by many worries. He is con- 
eerned about the nature and outcome 
of his particular illness and often feels 
that he is in some way at fault for 
having it. If he is to stay in the hos- 
pital for any length of time loss of 
school work becomes a _ prominent 
source of concern. Other considera- 
tions are a feeling of being different 
from other children, the enforced 
physical inactivity, worry about what 
is going on at home, a feeling of being 
deserted or rejected. 
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The child who is confined to bed 
suffers a great disadvantage in that he 
is unable to release pent-up emotions 
by physical activity. The normally 
active child ‘‘blows off steam,’’ when 
he is angry or otherwise agitated, by 
rushing about in play; just as the 
angry adult relieves himself by bang- 
ing a table, stamping the foot, slam- 
ming a door, or going out and chop- 
ping wood. Obviously these outlets 


are not open to the child whose ac- 
tivity is restricted. 

The special problems of the child 
with tuberculosis and the child with 
rheumatie fever have been discussed 
previously in the JOURNAL.” * 


Older children are usually happier 
when they can see other children about 
them. They learn much through imi- 
tation and their behavior is likely to 
be patterned after that of the other 
children. They should be expected to 
take certain responsibilities commen- 
surate with their age and health, to 
feed themselves, ask for the bedpan, 
not to jump about, to be quiet when 
being examined, and so on. They 
should understand that there is a 
routine in the hospital into which they 
must fit. Young children should be 
provided with entertainment in the 
form of picture books, crayons, beads 
for stringing. They should have the 
opportunity for conversation. 

A cheerful atmosphere can be cre- 
ated by suitable frescoes, birds, fish 
bowls, turtles, snails. 

School-age children do better when 
they understand what is going on 
about them. They should therefore 
receive some information about their 
illnesses and what treatment to expect. 
Their questions should be answered 
sympathetically. 
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Great care is necessary in discussing 
the child’s illness in his presence. 
Children understand much more than 
is appreciated and they are easily 
made apprehensive. No matter how 
aware one may be of the reaction of 
the patient, it is well-nigh impossible 
to conduct bedside teaching without 
disturbing the child. What to the 
physician is a ‘‘good murmur’’ or an 
‘*interesting diastolic’’ is likely to be 
a source of great anxiety to an intelli- 
gent child who has heard murmurs 
discussed, not only at his own bedside, 
but at the bedsides of his neighbors. 
Many children acquire a surprising 
knowledge of the significance of the 
different physical signs and symptoms. 
Extreme caution is necessary. Inter- 
spersing encouraging comments to the 
interns and students, which are in- 
tended for the ears of the child, help 
to allay anxiety. 

When the child first enters a ward, 
the nurse-in-charge should introduce 
herself: ‘‘I am Miss So-and-so. This 
is Mary (the maid). If you want 
anything, call her or me.’’ 

In presenting patients for discus- 
sion, students and interns should re- 
fer to the children by name, as: 
Johnny Jones is an alert, little boy, 
3 years of age, instead of: This is a 
3-year-old white male. The mother, if 
present, is addressed by name. If it 
is necessary to discuss the child’s con- 
dition in his own presence or in the 
presence of the parents, due considera- 
tion should be given to their reactions. 

In some hospitals mental tests and 
electroencephalography are done in 
the psychiatric division. A trip to 
‘‘psycho’’ is upsetting to most intelli- 
gent children. 

Hospital wards should be provided 
with a suitable room where the doctor 
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ean talk to the parents without dis- 
tractions. The intern must under- 
stand that this is an essential part of 
his training and not a chore to be 
avoided. The visiting staff should 
participate in this part of the training 
program. Before a child is discharged 
from the hospital the physician will do 
well to sit down with the parents and 
give them some explanation of the na- 
ture of the illness, the outlook for the 
future, and the need, if any, for fu- 
ture observation or treatment. 

A telephone hour should be set 
aside each day when parents can speak 
to the house-officer about their chil- 
dren. 

Not uncommonly children who are 
generally quite well behaved become 
greatly upset when the parents leave 
Despite this most phy- 
sicians feel that children should be 
visited by their parents regularly. 
Some parents make matters worse by 
slipping away while the child is other- 
wise engaged, or by saying they will 
be right back and then leaving, and 
Such behavior is resented by 
the children and should be discour- 
aged. 

Children react with 
when the parents leave should be com- 
forted by a nurse or attendant when- 
ever possible. 

Painful or unsightly procedures 
should be carried out in a special room 
so as not to frighten the other chil- 
dren. The patients should not be per- 
mitted to see those sufferings of a 
very sick child or to witness death. 

The training program for the house 
staff should be so organized that each 
house-officer spends at least one-half 
day a week in the out-patient depart- 
ment throughout his term of duty. 
In this way he has the opportunity of 


after a visit. 


so on. 


who anxiety 
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becoming acquainted with a certain 
number of families and he has the 
satisfaction of a personal relationship 
with his patients which is difficult to 
attain otherwise. Should it become 
necessary for a member of one of the 
families to enter the hospital, the par- 
ents and the child will feel much more 
comfortable, knowing that they have 
someone in the hospital who is in- 
terested in them. Knowing his fami- 
lies, the physician can better judge 
whether or not a sick child can be 
taken care of at the home or will need 
hospital care. Under proper guidance 
by the visiting staff, the intern comes 
to appreciate the meaning of illness 
not only for the patient but for the 
family as well. 

With the convalescent or the chroni- 
eally ill child time should be allotted 
for both work and play. Since the 
major concern of most school-age chil- 
dren is that they are falling behind in 
school work, it is wise to have them 
attend the hospital school or to have 
bedside teaching. If teachers are not 
available the mother or nurse may be 
able to follow the school assignment 
and see that the lessons are studied. 
Suitable books should be available for 
reading and various types of handi- 
work can be taught such as knitting, 
basket weaving, and bandage rolling 
for girls, and rug making, leather 
work, and simple carpentry for boys. 
Growing grass, carrots, yams, Nnar- 
cissus, hyacinth, and other plants in 
little paper cups is a source of delight 
to children. At the same time they 
have the responsibility for the care of 
the plants. At some institutions the 
children put out an illustrated news- 
paper. Celebrations or parties of a 
simple sort on special occasions or 
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holidays break the monotony and help 
greatly to brighten the hospital stay. 

Smocks over the nurses’ uniforms 
lends a schoolroom atmosphere to the 
hospital ward which is pleasing to 
most children. 


PLAY LADIES 


b 


The ‘‘play ladies’’ or ‘‘toy ladies,’ 
as the children often call them, pro- 
vide a most useful service in hospitals. 
They not only entertain the children, 
they are also helpful in the treatment 
of emotionally disturbed children. 
The house-officer in charge of the ward 
should meet with them regularly and 
diseuss the patients with them. From 
time to time the visiting staff should 
attend these meetings. 

The meetings serve a triple pur- 
pose: they provide an opportunity for 
the women to ask questions about the 


patients; the physician may point out 
the special play needs of individual 
patients; the women come to under- 
stand better the importance of their 
contribution and the fact that it is ap- 
preciated by the medical staff as well 
as the patients. 


THE METABOLIC EFFECTS OF BED REST 


The adverse metabolic effects of re- 
stricted activity should be duly 
weighed when a child is confined to 
bed. There takes place, within a few 
days, a loss of nitrogen, caleium, phos- 
phorus and sulfur.® In addition re- 
stricted persons show a progressive 
failure of circulatory reflexes, which 
are necessary for the maintenance of 
an adequate circulation in the erect 
position, progressive generalized weak- 
ness, and easy fatigability.*° Most of 
the studies have been made in adults. 
Johnston" has found similar losses of 
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nitrogen and calcium in children con- 
fined to bed. 

According to Harrison,’ there is no 
proof that rest in bed, after the acute 
manifestations have subsided, is of 
any value to patients with congestive 
failure, myocardial infarction, or an- 
gina pectoris. He recommends, for 
all patients with severe forms of heart 
disease, activity below the threshold 
which produces symptoms like dysp- 
nea, pain, fatigue. It has also been 
stated that there is no good evidence 
that recurrence of rheumatic fever re- 
sults from activity. 

In patients with active tuberculosis, 
improvement in the retention of nitro- 
gen and calcium takes place during 
the early months of bed rest.*° Con- 
tinued too long, however, a decline in 
retention follows with improvement 
when moderate activity is introduced. 
Johnston explains these seemingly con- 
tradictory findings by the fact that 
patients, when first coming under 
treatment for active tuberculosis, have 
depleted stores which are replenished 
when bed rest is introduced. Later 
on, when replenishment has been ac- 
complished, the decline incidental to 
inactivity asserts itself. 

Dock"* states that ‘‘The physician 
must always consider complete bed 
rest as a highly unphysiologic and 
definitely hazardous form of therapy, 
to be ordered only for specific indica- 
tions and discontinued as early as 
possible.’’ 
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Comments on Current Literature 





KEROSENE POISONING 


EROSENE intoxication is an im- 

portant clinical syndrome, partie- 
ularly in young children, and usually 
follows attempts on the part of the 
small child to drink some of the liquid 
left within its reach inadvertently. 

Chemically, kerosene is a hydrocar- 
bon complex derived from crude oil or 
petroleum, and is composed of high 
boiling point fractions which are of 
relatively low volatility, varying ac- 
cording to the source. 

The clinical manifestations of this 
intoxication syndrome are coughing 
and choking, often associated with 
rapid, grunting respiration, with subse- 
quent fever, vomiting, lethargy, and, 
in some instances, convulsions. Physi- 
cal examination reveals the presence of 
rales in the chest in approximately one- 
third of the cases, cyanosis in a tenth 
of the cases, and x-ray evidence of 
pneumonia in over three-fourths. The 
mortality is a significant one, ranging 
from 4 to 10 per cent in the reported 
cases. 

The pathogenesis of kerosene intoxi- 
cation has been the subject of a number 
of careful studies. There seems to be 
considerable difference of opinion as to 
whether the pulmonary damage, which 
constitutes the major feature of the 
poisoning, is the result of injury to the 
lung tissues via the hematogenous 
route, or whether aspiration of the 
kerosene is responsible for the pro- 
found pulmonary changes. Such dif- 
ferences of opinion among pathologists 
and pharmacologists are important in 
connection with the elinieal manage- 
ment of patients in whom a history of 
kerosene ingestion is known, or sus- 
pected. Up to the present time, early 
management of kerosene poisoning has 
been focused on efforts to remove the 
substance from the body as quickly as 
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possible. However, the lavage of young 
children who have ingested kerosene 
may be contraindicated, if aspiration 
of the kerosene is likely to take place 
during the emergency lavage proce- 
dure. On the other hand, if hematog- 
enous distribution of this toxie agent 
is an important factor in pathogenesis, 
early removal of as much as possible 
of the substance is desirable in order 
to prevent massive absorption from the 
gastrointestinal tract. Careful clinical 
observations in various medical centers 
have seemed to lend about equal sup- 
port to the practice of early lavage and 
to that of refraining from its use. No 
definite policy has been established ap- 
parently by the various clinical groups. 

In the May, 1951, issue of The Amer- 
ican Journal of the Medical Sciences, 
Richardson and Pratt-Thomas' report 
the results of a study of the ‘‘ Toxic 
Effects of Varying Doses of Kerosene 
Administered by Different Routes.’’ 
This study was initiated in an effort 
to determine the degree and extent of 
pulmonary injury brought about by 
kerosene administered by various 
routes. Kerosene was administered to 
thirty-eight dogs by the following 
routes: intragastric, intravenous, in- 
tratracheal, by stomach tube, and by 
instillation into a small segment of the 
small intestine. Sixteen rabbits re- 
ceived kerosene intraperitoneally, by 
stomach tube, and by the intratracheal 
route. On the basis of pathologic 
study, the authors concluded that in 
most instances it was virtually impos- 
sible to distinguish by means of the 
histologie changes in the lung, which 
route of administration had been em- 
ployed, the one exception being that 
vascular damage in the lung was most 
marked when the kerosene was admin- 
istered intravenously. In two of the 
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animals which had received kerosene 
by instillation into an intestinal fistula, 
congestion of the lung was observed, 
but no definite pneumonia was present. 
The intimal cells of the blood vessels, 
however, showed swelling and vacuo- 
lization. Intratracheal administration 
of kerosene resulted in a severe type 
of pneumonia. 

The authors summarize their find- 
ings in both the dog and the rabbit in 
tabular form. An analysis of these 
findings seems to indicate that in or- 
der to prove fatal, a large quantity of 
kerosene would have to be ingested by 
the child, if absorption were from the 
gastrointestinal tract alone. Estimat- 
ing from these studies in animals, a 
volume in excess of one pint would 
have to be swallowed by a child in 
order to prove fatal, if no aspiration 
of the substance occurred. On the 
other hand, very small quantities of 
kerosene aspirated into the lung re- 
sulted in severe pneumonia and fatal 
outcome. A quantity as small as one 


teaspoonful aspirated by a young child 


be sufficient to cause severe 
pneumonia and death. In this connec- 
tion the authors state, ‘‘Of primary 
eoncern then, is the danger of aspira- 
tion rather than consideration of the 
possible absorption of the oil from the 
gastrointestinal tract.’’ 


might 
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On the basis of their observations in 
laboratory animals, therefore, Richard- 
son and Pratt-Thomas suggest that, 
where gastric lavage is resorted to, its 
primary intent should be that of a pre- 
cautionary measure against regurgita- 
tion and subsequent aspiration, rather 
than a safeguard against gastrointes- 
tinal absorption, and that great care 
be exercised in performing the lavage 
in order to prevent aspiration during 
the procedure. It is urged that where 
the quantity of kerosene ingested is 
known to be small, no lavage be at- 
tempted. The practical suggestion is 
made that a high cleansing enema 
might prove just as effective as lavage 
in removing the kerosene from the in- 
testinal tract, and would not involve 
the aspiration hazard. 

These authors conclude that aspira- 
tion is the most usual and the most 
serious feature of kerosene poisoning 
as it appears clinically, and that the 
larger the amount of kerosene aspirat- 
ed, the more severe the pulmonary 
damage and the more highly fatal the 
intoxication. 

Russet J. BLATTNER. 
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News and Notes 





At the annual session of the Section on 
Pediatrics of the American Medical Asso- 
ciation held in Atlantic City, June 15, 1951, 
the following officers were elected for 1951- 
1952: 


Chairman: Dr. Walter B. Stewart, Atlan- 
tie City 

Vice-Chairman: 
Chicago 


Dr. Eugene T. McEnery, 


Secretary: Dr. Wyman C. Cole, Detroit 


Dr. Woodruff L. Crawford of Rockford, 
Ill, was elected Section delegate to the House 
of Delegates, and Dr. Oliver L. Stringfield 
of Stamford, Conn., alternate. 


Dr. Hugh L. Dwyer of Kansas City was 
re-elected custodian of the Jacobi Fund, and 
Dr. F. Thomas Mitchell, representative to the 
Scientific Exhibit. 


The annual session of the Texas Pediatric 
Society will be held Oct. 12 and 13, 1951, 
at Houston, Texas. Guest speakers include 
Dr. Sidney 8. Gellis, Boston, Dr. Lawson 
Wilkins, Baltimore, Dr, Margaret H. D. 
Smith, New Orleans, Dr. Gladys Fashena, 
Dallas, and Dr. Theo Panos, Galveston. 
The officers of the Society are Dr. T. D. 
McCrummen, President; Dr. M. C. Carlisle, 
Secretary; Dr. Edith Bonnet, Treasurer. 





Book Reviews 





The Postnatal Development of the Human 
Cerebral Cortex. Vol. IV. The Cortex of 
the Six-Month Infant. J. LeRoy Conel, 
Boston, Harvard University Press. Price 
$12.50. 


This volume is the fourth in a series of 
monographs upon the cytoarchitecture of 
the normal human cerebral cortex at suc- 
cessive stages of postnatal development. 
Prior publications related to the newborn 
(Vol. I), the one-month (Vol. II) and the 
three-month (Vol. III) infant. All follow 
the same logical plan of presentation thus 
facilitating cross-references between them. 

The study is published from the Depart- 
ment of Anatomy, Boston University School 
of Medicine, of which Dr. Conel is Emeritus 
Professor, and the Department of Path- 
ology, Children’s Medical Center, Boston. 
It is based upon the detailed study of seven 
well-preserved brains. Contents consist of 
chapters on lobus frontalis, parietalis, oc- 
cipitalis, temporalis, insulae, and rhinen- 
cephalon; the terminology of von Economo 
and Koskinas is used. There are abundant 
illustrations from cresyl violet, Cajal, Golgi- 
Cox, and Weigert preparations, presented 
systematically. The drawings from Golgi- 
Cox material are superb, and illustrate suc- 
cessfully the changing form of the cortical 
pyramids from field to field. They may be 
related without difficulty to equally fine 
photomicrographs of cresyl violet-stained 
preparations despite a necessary difference 
between the magnifications used. 
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The study is in the best traditions of 
neuroanatomical investigation, and repre- 
sents the fulfillment of a long felt need of 
all concerned with the problems of child 
development for a reliable source book 
upon the maturation of the cerebral cortex 
in the human infant. 

J. L. O'LEARY 


Somatic Development of Adolescent Boys. 
Herbert Rowell Stolz, M.D., and Lois 
Meek Stolz, Ph.D., New York, 1951, The 
Macmillan Co., 557 pages. Price $9.00. 


This volume reports the authors’ findings 
and conclusions based upon repeated obser- 
vations of sixty-seven boys over a period of 
seven years, beginning at ages between 914 
and 12% years. This study involved various 
aspects of somatic development and was a 
part of a broader project conducted by the 
Institute of Child Welfare, University of 
California, and at the public schools of Oak- 
land. During the past twenty years, a number 
of projects have been in operation in this 
country characterized as ‘‘longitudinal’’ and 
‘*multidisciplinary,’’ the former term refer- 
ring to the periodic reassessment of indi- 
viduals over all or a part of the growth period, 
and the latter referring to the interdiscipli- 
nary approach to the collection of data and 
the relating of these data to each other and 
to the total characterization of the individual. 
All these projects have differed considerably 
in the duration and completeness of study of 
individuals and in the areas in which they 
have been most successful. 
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The study by Stolz and Stolz is largely 
confined to observations of the progress of 
boys during the exceedingly important and 
interesting period of adolescence. The report 
deals only with somatic development, except 
for one case study which relates it to social 
and adaptive behavior. These limitations 
must be taken into account in interpreting 
for 


**normal’’ 


the data presented. It is hazardous, 


example, to refer to findings as 
suggesting that they represent an intrinsic 
constitutional of without 


having information to insure that they do 


pattern progress, 
not in fact represent temporary reactions to 


emotional disturbances, dietary restrictions, 
altered habits of rest and activity, or recur- 
rent illnesses. 

The data presented on these boys are pri 
tests of 


These 


marily anthropometric, including 


muscle strength, and photographic. 
have been obtained on each individual every 
six months and are presented in tables, distri- 
bution and charts of plotted increments. The 
most unique material consists of the excep- 
tionally good photographs, both of the indi- 
viduals as a whole, and of the developments 
in the pubic area. 

The conclusions of the authors as to the 
periods of accelerating, maximum (‘‘apex’’), 
decelerating, and terminal growth and the 
age and magnitude differences among indi- 
accordance 


are in 


Detailed studied 


viduals in these respects 
with previous observations. 
of the changing increments of growth in the 
different body of individuals 
will be of interest at the moment chiefly to 
Of special 
interest to physicians who care for children 
during this age period doubtless will be the 
evidence as to characteristic changes in sub- 
early 


measurements 


students of child development. 


eutaneous tissue and weight during 
adolescence and in muscle strength a little 
later. The photographs reveal much as to 
the characteristic patterns of adolescent devel- 
opment. 


H. C. STUART 


Werdnig-Hoffmann’s Infantile Progressive 
Muscular Atrophy. Sven Brandt, Copen- 


1950, Ejnar Munksgaard. 
kr. 20. 


hagen, Price 


Danish 
a very interesting and thorough 
The 
two questions the author poses for himself 


This is 
monograph on a much debated question. 


are: 
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well-charac- 


1. Is amyotonia congenita a 
terized disease per se? 
2. Are some cases Of amyotonia merely 


congenital forms of Werdnig-Hoffmann’s 


disease ? 

In nine chapters and 302 pages he elabor- 
ates the problem and it seems to this reviewer 
that he arrives.at rather convincing conclu- 
sions. The opening chapter is a very good 
review of the old and new literature on both 
Oppenheim’s disease and on the work pub- 
on Werdnig-Hoffmann’s progressive 
muscular atrophy. 

Altogether 156 cases are reviewed, all col- 


lished 


lected from hospitals in Denmark. One hun- 
dred twelve of these patients are definitely 
considered as those suffering from progressive 
muscular atrophy. Forty-six were established 
as belonging to the spinal type and two or 
three probably were of the myogenic type. 
Detailed symptomatology is given on the 
basis of ninety-one cases constituting the 
The value of muscle 
an adjuvant 
may be slow or very 


author’s own material. 
biopsy is emphasized in 
diagnosis. Progression 
rapid. On the of histologic studies 
the author believes that theoretically we have 
to differentiate between 2 or perhaps 3 patho- 
logic-anatomie forms: a spinal form, a mvo- 
genic form, and possibly a neural form. 
Heredity appears to play a dominant role 
as etiological factor in infantile progressive 
muscular atrophy. Vitamin E may possibly 
play a part in the occurrence of the disease. 
is offered. 
work 


as 


basis 


treatment 
from 


No curative 
The 
writer’s own words are: 


conclusions this in the 

It has not been possible through study of 
the literature or by means of the Danish 
material of hospitalized children to confirm 
the existence of any well-characterized disease 
corresponding to the ‘‘amyotonia congenita 
Most of 
the cases thus designated have been infantile 
muscular atrophy. On the other hand, mus- 
cular flabbiness is a rather common symptom 
in a number of morbid conditions in child- 
hood—of widely variable character. When 
the nature of this morbid condition cannot 
be disclosed, the designation amyotonia con- 
genita may be employed. But it must be 
realized that this is merely a symptomatic 
diagnosis that is unsatisfactory and calls for 


described by Oppenheim in 1900. 


further observation. 
ZENTAY. 





Editor’s Column 





A NEW DEPARTMENT 

LITTLE over a year ago, Dr. A. 

B. Schwartz conceived the idea 
of listing the articles of pediatrie in- 
terest appearing in current medical 
literature. This was taken on as an 
“‘Arbeit’’ by the Department of 
Pediatries of the Marquette University 
School of Medicine under his editor- 
The ‘‘Current Pediatrie Refer- 
ences’’ were mimeographed and have 
been distributed at approximately 
monthly intervals. Many hundreds 
of pediatricians have found it so help- 
ful that they have contributed to its 
cost, and the mailing list now ineludes 
close to 1,000 pediatricians, medical 
libraries, and all hospitals with pediat- 
rie residencies, to whom it has been 
sent without charge. Reference to the 
*‘Current Pediatrie References’’ was 
made in the November issue of the 
JOURNAL last year. 


ship. 


A few months ago the suggestion 
was made that the JouRNAL take over 
the publication of the Current Refer- 
ences. At a recent meeting of the 
Board it was discussed and approved 
on three conditions: (1) that Dr. 
Sehwartz and his staff would continue 
to prepare the material; (2) that it 
would not curtail the average amount 
of text now published in each volume; 
(3) that because of its nature it would 
not be necessary to include the Refer- 
ences in bound volumes. 


Dr. Schwartz and the departmental 
staff at Marquette will continue to edit 
the Current Refe. onees. The publishers 
of the JouRNAL willingly agreed to add 
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ten to twelve extra pages to each issue 
so that JouRNAL text will not be sacri- 
ficed by publishing the References. It 
has been worked out that the Refer- 
ences will follow the editorials in each 
issue, and precede the advertising 
pages in the back of the JourNaL. The 
References will carry separate page 
numbers. Thus a JOURNAL reader can 
separate the References each month for 
separate filing, or leave as is in the 
issue. For those who bind the volumes 
for their library, the References can, 
if desired, be removed with the adver- 
tising pages and discarded, or filed 
separately. 

The JourNaL takes over with this 
issue the publication of the ‘‘Current 
Pediatrie References,’’ with the ex- 
pectation that many more of its 
readers will find it of service and value 
than those who now receive it. 


CYSTIC FIBROSIS OF THE 
PANCREAS 


YSTIC fibrosis of the pancreas is 
C one of the most discussed diseases 
in recent years and is an excellent 
example of the slow way in which 
knowledge of a condition is gradually 
gained by the work of many investi- 
gators. Starting as a supposedly rare 
pathological condition of the pan- 
creas recognized at autopsy, it 
gradually became evident that it was 
part of a widespread systemic dis- 
turbance involving the lungs and in- 
testine among other organs, and that 
it was by no means such a rare or 
unusual condition as was first thought. 
While much of the etiology remains 
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obscure, as more and more cases have 
accumulated the evidence points to 
its belonging the hereditary 
genetic group of conditions. Its rela- 
tionship, if any, to the other members 
of the celiae group is obscure. 
Naturally the clinical recognition 
of the disease has interested many 
workers and a number of diagnostic 
tests have been proposed and studied. 
These have either been associated 
with an alteration of intestinal con- 
tents brought about by the lack of 
pancreatic enzymes, or alterations in 
absorption from the intestine second- 
ary to altered digestion. For a time 
a complete of pancreatic 
enzymes was the crucial diagnostic 
criterion, but it was then found that 
is significant, in 


to 


absence 


while its absence 


some cases of cystic fibrosis proved at 


autopsy a certain amount of trypsin 
was present in the duodenal juices. 
Thus a diagnosis cannot be excluded 
by the presence of trypsin. The col- 
lection of duodenal juice is not a 
simple matter, and hence a test for 
trypsin in the stool was introduced by 
testing the digestive action of the stool 
on a gelatin film. The reliability of 
this test is now questioned as gelatin- 
liquifying bacteria occur in the stools 
of children with eystie fibrosis. Ab- 
sorption eurves, particularly vitamin 
A, have been used, and at one time it 
was suggested that a deficiency of vita- 
min A might be an etiological factor, 
but this is now regarded as a result 
rather than a cause of the condition 
and it is not specific. Thus there is 
still need for more diagnostic methods, 
and studies of the pathogenesis of the 
disease. 

In this issue we present a new idea 
for a diagnostic test by Innerfield, 
Angrist, and Benjamin based on the 


OF PEDIATRICS 


presence of a low plasma anti- 
thrombin level. By its use a diagnosis 
was made by the authors in an in- 
fant 2 weeks of age which was con- 
firmed at autopsy. It has been shown 
that a high plasma antithrombin 
level is present in acute pancreat. ‘tis 
where trypsin is high, and the authors 
conceived the idea that the reverse 
might be true in cystic fibrosis where 
it is low. After determining normal 
plasma levels in young infants they 
encountered the case reported. How- 
ever, they found high plasma pro- 
thrombin levels in three older infants 
with the disease, and normal or ‘‘low 
normal’’ levels in nine children with 
cystic fibrosis over 3 years of age who 
had survived the dangerous period 
of infaney, and had reached the stage 
where the pulmonary lesions of the 
disease are more important than the 
digestive disturbance. From _ these 
findings they have postulated an in- 
genious theory of the pattern of the 
disease. 

A single case and an ingenious 
theory are far from proving the 
plasma antithrombin level is of diag- 
nostie value in the disease. It is the 
feeling of the Editorial Board of the 
JOURNAL that any suggestions that 
might ultimately lead to a clarifying 
of the pattern of the disease, or serve 
as an aid in diagnosis, should be made 
available to the many workers in- 
terested in the elucidation of cystic 
fibrosis. Only time and more studies 
will determine the importance of these 
observations. Until much more is 
known about pancreatic cystic fibrosis 
and its natural history, every bit of 
new information regarding the condi- 
tion is of importance, as these bits will 
ultimately build up the picture as a 
whole. 





